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Blender 2.5 with a Big Buck Bunny scene 
open 



«fc9Ct, Blenders ! ZfflBlenderffljBlft* li, J.-+f'7Za7Jk 'J77U>7JH h\ Ti- HJ7Jk 7*— 7 A, %\jT&<Q)ttVV-M^±r> 



Blender©^ >57i-7(i, 3D^7^^^iJ-( / F©t;sblCgJtlZftii^$n"CL\"C, Sj^t&ilTNifcO^ttA/o &©T\ ^ftTfefctlSAICfcoTI* 



BlenderoTH ? 



Blenderli,2Dt3D©ililJ£La>T>^J^©ti^©iS^^7^U^-V3>i:U"C. 1993#12£ Ejt&fctU 1994^8ElZtefflW&feV7K7i77 
P^hfcLT^USLto Blenderli, trU^, f7;WJ>7\ 7Z±-*j&s ?l/tt?T *7t?^h^Pt^$/^©ffilfi6S-0©;b 

(r-Sfel/Cftttl/Clt**. *-7>&7-*T7?*£ffllW3©T\ 7P77>yh7*-A"C&oT\ jSIEffllZftfeS^tttffeOs fcTfc/J^fe 
77<JW-fXT^D&^6, ±¥<SBE^$nfe9-(77P-SJIttLTL^to BlenderlJ. tt#"C'ftt A^0&3tf-7>V-*03D^7-<^77 

Blenderli, tt^*CD^fV7$iJ^©^P^7-T-f7r-^fflt2.^g#i:LTL^G)T\ 3Dt"ya7U1Z-va>^ltrfe<^ J f>B*®^ l JT'f© 

Blenderli. fcttfcttNot a Number (NaN)fcl^£tt(C«fcoTgBf^tlT^i:Lfc!^ ^tt, GNU GPLMi2>7»©T, V->Q- ht*C Aftbft 
5r7U-V7 K'5i7jk6oTfe0. *7>^Ct*Blendar FoundationlCefcoTiBll^ltbtlTL^t . 

Blenderli. 2008^6201 O^lCfrltT, $#i^9-77P-, <>57i-7sSlRl±$#S^«)ICro^lC0^6'^0it$tlTL^to CflftlfrDfS 
Blender 2.5(SSIi^-$T7xhA-*>"3»tf±*ai$tl*Lfc„ 




Rendering image and post-working on it 



• OpenGLlZ«t5l^-$ntGUI$fflL^7P77^h7*-AV7h^i7(Python7x7U7hlCj:orA7x$7'fXRr^) Windows (98, NT, 
2000, XP, Vista, 7), Linux, OS X, FreeBSD, Irix, Sun^0OS(Z*tJ£ 

• 3>#jmoO,OOOftm±0#O>P- K^UU-^S) 

• IL-+f JgaZx-ftCJ:^;^- KMIWfrttfffcH'f 87»- http://BlenderArtists.ora Za-7>fr-tf3, http://BlenderNation.com ) 



ftlff A- v3>©BlenderliCZfrb#0>P - RSS* . 
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Blender©J§£ 

1988^IZTonRoosendaalBc(i7Z^-^3>-^2/"^ A/eoGeo^ftl^lT-igiL^Lfeo NeoGeoliBi<P H 1lZ/$ftU *7>$i'JiA©3D7Z*- 
va>-^v>T. m^&J-FtZyzt-yay^imoiZUDtUco NeoGeo liSRgMfemSl^ttr&S Philips (D&iUXfcmiZtibT. 
3S^0S:(i5yfcL'C1993^Sl/1 995^0 European Corporate Video Awards) LrfcftMftttL$U£. NeoGeo "C Ton ftli7-h 
f<U{75/a>fcrtl!{V7h , 5i7§l^lceit)o-Cl^Lfeo TonEli. ^B#© NeoGeo fcttf#i]ffl l/tl^C *tftfcMffr£¥H©frfr§£a$a> 
3D9HI*-1»9MzoiYtMSKtttiU 1?Pfrb#0i£*&W^3agi&ttlt3:L£ o 1995#lZCCD#llttiite$tl, Si£&fc5tfSQ3 3D$g 
MfEV7 \-yi7Blenderf)M£. tf$&£ofc®T"To NeoGeo ttllj:5 Blender ©Mlfr^ll* t iife t t J T\ TonftlJ Blender W NeoGeo ttftfl) 
7-T-f7hlZfiJffl$tlS^-Jl/fcfeSBT^14SiSD5J:aiw6:0*Lfeo 

1998^TonJ£teffiJ§§fi*BfcBleiKler<&IB^ NeoGeo *tfrb#3!ft:&£t* "CIS 

itLSLfeo NaN ©g«. H>;t7 hT?5P7-^h7^/^J60)3D||*|||«**7U-T^tSfct^5*"PLfc 8 »trO)l*ffltf U>?V7 
WiTWtTWJS) Kfl^ofcSI*, zniim^nW6P>t7hrLfeo NaN [i7rJ7ir>a*JM<¥a> 3D€fy>9"7Z*— >a>y-JU§j£< 
-|S©A^^iJffl^I^feH>ta-'5rtt)^?#§Ci:5@^L^Lto NaN COtf TOW Blender Alt©iSn a n ^+t-£*£^#lZl8fc3fcl,* 

1999^11 NaN \t Blender £«Mj£<|g»l,"Cfcb9fctf>l:: Siggraph lZ*D«)T#JPL*Lfeo Blender CDtDfcTO) Siggraph ^0>#irJ(i*3rfcJdc 
ttftDUb, 7U7,-#*P#«7jfrb3£^&6teag^m«)SLfeo &ttWittZ±T- Blender ©^^ftnr^ttMb3WZfeofe©T?t ! 

2000^IZ|fHt£ttfc Siggraph T"tfiJt«J^i|Xftt«Slts NaN li^>?V-*Vlf9Jl/frb450^a-P©S3S$?SSKl$nSLto C(DX^6X 
£tf'NaN ©ilii&M®tl£*£prfiEl;:L*Lfco ££fe<LT NaN liitl^*"C5Osgt.0^IIMSSfflL"CBIender0aatfiJffliSatlC^Ot±l 
L^Uto 2000^©HIK3 Blender v.2.0 tf'J'J-T.&Tl^Lfco CCO/t-S^XD Blender T-(itf-Al>>">tfl!fi*&Stl£L£o 2000^©«t 
B., NaN \Z&miTVZ3.-V-<DWl1fi2575X%mZ£tfco 

L^L^jllZt, NaNCDlfifr&tfEStlfcBBIfc* MaB#© NaN ©^|IWfeTfiiifiJlifil^lfell©ISIIfcfl)FBllZ(iM^±i:Tl^Lfeo fT#iS£fc* 

NaN ItlDiOmv? hOi7T'3D?.e/enderPub//s/7e^#(ZiM0tH$n^Ltc Z0)&&tt. 4y$79f4-JWebK-7>0)3D*T470)ifii%%ffl 
WfcLTL^Lfeo T?tft t ^O±lfffl^$tlt^T?tt&^ofe*t, »frLTlte*ftaHIfl:tttt, frfcllilofc&Mbli NaN 
QMftlt&MLSUfe. C©H^±©rt#(zli Blender C0IW8*±t»**tlTt^Ufco LfrL£tfb^©;*£liMaB#©, «K6AIM 
j££ft5» *3£/£©^fc3ER&GUI£IIl£U □.-tf-ffl^SaZr-ffcig^lZ Blender Publisher SBSAUtfiJffl^ZctSSSftffWfe^^^T 
L^feBlenderiZfcoT Wb^lZ^fiJ&fc3&5fcffl-C"&Os TonEli Blender Sfe€I51S^b;N^.fT<# ; £i:L"Cfc<$^r#*^A;T-Lfco iH;Rfc Af& 
Sii^t^fE^-^^tifellfcLTSttl^tS^WB^riife^fetftsTonRoosendaal (i2E£ftfH(*B/enderFoundaf/b/7£2002 

Blender Foundation ©^-©gflte J5aZx-flCj:g. ^-7>V-^ 0)7PS/i7 hfcl/C Blender <DM§G<l)m$ikmmMM0)J3fe*%L%t% 
*"C-Lfe 0 2002^7^ , TonftlJ NaN ©l&it^bfrb Blender Foundation €IW Blender 5#-7>V-;tfbLTJSttt3¥£*rT3£3££Sfc 
0#W*Lfc o »&7tf'7>T<7©A*i: NaN 0-|fl©7C*£HM5I©§S#(;:J:oT\ "Free Blendertl^«£f$3I©fclfc©*V>^->Wfr 
tliLfeo ^©"Free Blender"©* W<->tt Blender Foundation Blender ©V-3P- h"fc*PWI*S*t§ NaN ©JSMbftbllUilf, 
^-7>y-7-n5aZT^lzfittt§«fiJ^#2.ttolzio^a-p^ft^uto W!t£. ®$Lfc;:act0**V*-M*1o^:L-Pfci^l« 
St)f ^7iiFBlPfcL^FHl"C-afi)cLTL*L^Lfco^ UT, 2002^12^ 13B©BB1 BIZ Blender I3 GNU General Public License (GPL) E 
&-5l*Z£1*mz'&MZtl3:Uco Blender ©FjHf§li#B*T\ f^#T-&5 Ton Roosendaal ftfl^HltS, 1H*4» ^b©SR#fl*l6^ ; 7>T'f7 
©7j*£J:oT^ttbft"U^*o 



Video: From Blender 1.60 to 2.50 

[video link] 



Version/Revision Milestones 

Blender's history and road-map: 

• 1.00 - 1995^1 ft : 7ZS-*nV'7& 9 M NeoGeo V Blender ffl££ft5. 

• 1.23-1 998^1 ft.SGMt-y^ytfiWebT-'jkMs hisGL£fi]ffl„ 

• 1.30 -1998^4^: Linux FreeBSD A'-va^U'J-^. *ijfflil±a£ OpenGL fc K"5^tACJ6M 0 

• 1.3x- 1998^6^: Not a Number ^It$tlSo 

• 1.4x- 1998^9^ : Sun &lf LinuxAlpha rt-Sfe^'J'J-vU 

• 1 .50 - 1 998 *M 1 E : 7Za 7 J K 1 1K ) tfflJ fr £tl§ . 

• 1 .60 - 1999^4^ : C-Key (P^tltM^ 95 FJI/eiR^SJSfL Windows M'-va^S'J'J-^o 

• 1.6x- 1999^6^ : BeOS Jklf PPC M-ya^'J'J-X 

• 1.80-2000*f6E:C-key$£7» Blender itW^±U7^-0i.7\Z. 

• 2.00- 2000^8^ : ^y^0f^3DRWJJ)W L-zyyy^mW.. 

• 2.10-2000^12^: |ff^I>v>. ^Sl>v>^t£, MMMM Python (Z^Mo 

• 2.20 - 2001 *£8£ : *^7$— 7Z*-*/a>*/7o 1 2>£fSlKo 

• 2.21 -2001^10^: Blender Publisher fiSrogai&o 

• 2.2x - 200 1 5 1 2 E : Mac OSX ; \- V aV'J'J-X 

• 2002^10^ 13B : Blender m-TSJ-7.\t 0 Blender Conference #J HflM . 

• 2.25 - 2002^10^ : Blender Publisher fotitT:fl)A¥ RTfllfc., 

• Tuhopuul - 2002^10^ : Z\-$-\Z£?T&M.MZ Blender © tree tffStfl^tlSo 

• 2.26 - 2003^2^ : ^-7>V-7.tUT©^0© Blender ©U'J-^o 

• 2.27 - 2003^5^ : *-^>V-7fcL'C02|Hl g © Blender ©U'J-^o 

• 2.28x- 2003^7^ : 7 \— va >2 .28 CD^D CDU 'J— 7. 

• 2.30 - 2003^10^ : Preview release d J:oTBI>fgtlfc /t- $/3>2.3#0U^2El §© Blender Conference ~Q%^Xi^o 

• 2.31 -2003^12^: Upgia^dJ;or;\'-ya>2.3^©UI©$^»' l J l J-^o 
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• 2.32 - 2004^1 ft : Major overhaul l^J:o'Cl^^U>^ l J>W^Tf^l^ n 

• 2.33 - 2004^4^ : Game Engine re turns U 'J— 7,. iS±t§^pt(ambient occlusion), procedural textures^lS. 

• 2.34 - 2004^8£i : Big improvements : particle interactions, g/h~S&IZj:53!i7f7(LSCM)IZJ:3 UV 7ytf>Sfs YafRay ©ft 

subdivision surfaces T"0) weight crease , =ji^ifx-9s full OSMk^W.(J)^WkM 0 

• 2.35 - 2004^1 1 ft : Another version full of improvements : object hooks, curve deforms and curve tapers, particle duplicators 
and much more. 

• 2.36 - 2004^12^ : A stabilization version , much work behind the scene, normal and displacement mapping improvements. 

• 2.37 - 2005^6^ : A big leap : transformation tools and widgets, softbodies, force fields, deflections, incremental subdivision 
surfaces, transparent shadows, and multithreaded rendering. 

• 2.40 - 2005^12^ : An even bigger leap : full rework of armature system, shape keys, fur with particles, fluids and rigid bodies. 

• 2.41 - 2006^1 ft : Lots of fixes, and some game engine features. 

• 2.42 - 2006^7^ : The Node release . Over 50 developers contributed nodes, array modifier, vector blur, new physics engine, 
rendering, lipsync and, many other features. This was the release following Project Orange . 

• 2.43 - 2007^2^ : The Multi release : multi-resolution meshes, multi-layer UV textures, multi-layer images and multi-pass 
rendering and baking, sculpting, retopology, multiple additional matte, distort and filter nodes, modeling and animation 
improvements, better painting with multiple brushes, fluid particles, proxy objects, sequencer rewrite, and post-production UV 
texturing, whew! Oh, and a website rewrite. And yes, it still has multi-threaded rendering for multi-core CPUs. With Verse it is 
multi-user, allowing multiple artists to work on the same scene collaboratively. Lastly, render farms still provide multi -workstation 
distributed rendering. 

• 2.44 - 2007^5^ : The SSS release : the big news, in addition to two new modifiers and re-awakening the 64-bit OS support, 
was the addition of subsurface scattering, which simulates light scattering beneath the surface of organic and soft objects. 

• 2.45 - 2007^9^ : Another bugfix release : serious bugfixes, with some performance issues addressed. 

• 2.46 - 2008^5^ : The Peach release was the result of a huge effort of over 70 developers providing enhancements to the core 
and patches to provide hair and fur, a new particle system, enhanced image browsing, cloth, a seamless and non-intrusive 
physics cache, rendering improvements in reflections, AO, and render baking; a mesh deform modifier for muscles and such, 
better animation support via armature tools and drawing, skinning, constraints and a colorful Action Editor, and much more. It 
was the release following Project Peach . 

• 2.47 - 2008^8^ : Bugfix release . 

• 2.48 - 2008^10^ : The Apricot release : cool GLSL shaders, lights and GE improvements, snap, sky simulator, shrinkwrap 
modifier, python editing improvements. 

• 2.49 - 2009^6^ : The Pre-Re-Factor release added significant enhancements to the core and GE. Core enhancements 
include node-based textures, armature sketching (called Etch-a-Ton), boolean mesh operation improvements, JPEG2000 
support, projection painting for direct transfer of images to models, and a significant Python script catalog. GE enhancements 
included video textures, where you can play movies in-game (!), upgrades to the Bullet physics engine, dome (fish-eye) 
rendering, and more API GE calls made available. 

• 2.5 - From 2008 to 2010^9^ . This series release 4 pre-version (form AlphaO - 2009^1 1 ft - to Beta 2010^7^ . It is one of 
the most important development project of blender with a total re-coding of the software with new functions, redesign of internal 
window manager and event/tool/data handling system, new python API... The final version of this project will be Blender 2.6 
(planed to 201 0^7^). 
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7U-V7 K7i7fcGPL(ZOl\T 




Powered by 



GNU 

I J 

0 hOWltx^ht GNU General Public License 7'J- V7 KttTJtEB ( Free Software Foundation, FSF )(Zj:o"CFm^b 

ftSr^y-y^h-^Jfcl^Blittrgffltf^^ beer" tSil£ftfcB#lzrtef4G) 

e^i/£lfcfcjrii&<rgi(zeHi/5tfcttj^ 

O03>t o a-5O)^r©JBi})mW$n. V7r-Oi70^M(iI^^I$nt\ V-^l-KSMSCfctT-ttli/uo 7 l J-V7h0i7liI>r : a-y-"-lC 

to 

GNU General Public License (JslTGPL)lzS^O-f i2>7.Mffl$tlfe^n^^T?li : 

TlZ^TKofr0»ft£m?ZttZ&9rr : 

• &1Ztdmfot%-?Uy=yk\Zs t©SpJJB#fl^l2>^lzat^<**JWIlTt5J:5C, GPL ©Ptr-fcttinLfeltrUifeOittrVo 

• &fcfcteIE*rt3?P^A(ZV-;u- F£tt*n?3fi\ *©V-yU- K£S £(Z^bns«£?IZLfettniifeD£1±rVo 

• fcfcfctf. *©Z|- K^IELTlf IEIK£IE3fi*3J§£li*CD&jES|ia'£ GPL iZS^O-ftiaTHttU IfcEl/fcV-TJ- h"£g SIZ 
f#6n§<fc5lZL&l*Wf&93:1±/uo (fcfcfcli^P^iSUfe^Ptf^lz GPL ^3Sffl$nfeP- KSfiJfflt§*ttX-^*#/u 0 ) 

• ^fefeli GPL iCtoT^ftbtlfe^frSPftS^t^s lE^tS^P^lZttLTSflTC-^tt/vo (fcfefcl* GPL tfMStlfc^P? 

^P^I^UfeSfi&fcLT^ttr^tt/vo ) 

GPL lZHt51¥» GNU Project Web site frUfTLTTglV, GNU General Public License ©Ptf-I* Volume II iZ^SftTHSto 
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h : Blender ©USaZr-f 

Blender ®m&T-\ttW?&otct\.\?^frWftW($s V->a- HW-&B8$ft"a*fc<fcfc, Blender ©^iJffl%0±iiDlZ^^<RMLibto 
Blender ©fijffl#©tft0), *jt*Itf'A£C S^Lfc, S&fcIl5aZ7y^998^av6fl£J$$tlT§£L£ 0 

2002^©S©*lt30^lZ Blender GNU GPL lZS^L^-^>V-^©7 l J-V7h'5i7tLT^gPI$nfeB#(Zli, HSiZT^'ftMSM* 




Blender Foundation sjte£ 4'ifrfcbT^J$$tlfclifl&#35:iZT'f 

Blender ©V-yU-KfcftftUTUS CVS UtfvHA ^TCOK+n 

7tv-Afc&oTL^t 0 Blender OO-T'fXTSfHMIB**, 
Python 7tK/57» F*3.*yh0)®M%* £blZ Blender glUflDfeW 

#B£ http://www.blender.org 



BlenderArtists.org 



BlenderArtists fcl^&jZb/c+K h£*'kfcl/Cfl2Jjfc$nfcf<]ffl# 
ISiZflVt, CZTtt Blender £fi]ffll,fc7-T<ah ?-ABfl 
S6#^ Blender 077>btf § Jf-fliyft^PwIL, 74- r-"Ms»7£f# 



X Blender 0$ 
fiP;l~C Blender 



■M http://www.BlenderArtists.org 



Zhb2r)0)ttW hOfrtf Blender ©1tffi35T-tt&0*-& A/o Itli^ailSiLZT'rtf* ±fe«^(35WIg^»— SPOiSSl^-fb Ufe Lfe 
+M hftftrtbTl^t. B^MlZMIff^nS Blender ©tf 5 tN r*©'J7xr-l*±IB©^ KPJlOttSfcifl?***. 

^/7<^'W>ffl»7'f-r ! yt9!7ftfl8fcftt, 30© IRC ^ *:/*JWflI& ME irc.freenode.net _tEttM£tlTl^?o 
IRC (7M7>r-T?Ctl6©^>^W::#JPTf*to : 

• #blenderchat Blender CHtS— ftW&Hllftfi?fcft©^P>*Jk 

• #blenderqa Blender £fi]fflT5±r©KI!53©fc«&©?V>'*Jk 

• #gameblender ^-Al^S/VS^fe Blender rCD(f-A||»luHt5WI*fT9fcJba)^>*Jk 
MM AN IRC5»r-f*:/*JU: 

• #blendercoders ^f6#lZ«tSfJP^fcKlf6±©PBlSlZOt\TlilitSfetf)©?V>*JR-*0, ^>^B#IB1(CEST)©M B M4Hft4B#fr 

• #blenderpython Python API a^W7*hMMCHt*Mltftfi9feftCDr?*V*Jbo 

• #blenderwiki wiki ^H^t§±"C'©MPp^©fefe©5 : V>^Jl/ 

ZhUAW Blender SfiJfflt3G>fr? 

Blender ©HrLL^A-S/aVtfUU-^nSfc, JU-7^$nT^6S^©10BJ^I^^u1t||ItITM00^Aa±©A«(^■5>P-r : $tl*to Ctltt£ 
TG)?^ h7*- A ( Windows, Linux ^l/C MacOS ) £frWE#*K ^^IZ^-V^ X^tlTftiJIS^L^IB^fiJifili^SnTL^/uo %Jt% 
(*200^AJ«A±©fiJffl#WSt5i:lt^UT:L^to C©7Za7JHi Blender SfiJffltS^^fe^^E^nt A^©t*lZ^nTL^ 

to : 

• H>t°a-57"77'f>77 (CG) fc«tV3D7Z^-S/a>©1t||^*Lfel^JgoT^5. ffln*fcl/CO)*i|E#W£ 

• #*<Z>7-h^/t?7x9-£ftfi!t?3s fc§tMiliMa^LT^p n p©p n pS^|S]±$1+52-D7-T'f7h 

• TUt'va>l^ra7-vVJl/^SB#P B 1©^^©/cft©;iil J f>JEMlI( "The Magic of Amelia" 0J:?;^p n p)£S!H^t32-D7-T47r-&3^ 

• ^ICM7""77*>3>fcjpJfflt5^CG7Zy-'>aV( "Suburban Plight" © c t9^^p c p)$M^t2>3-D7-T<7HS!A35 c i:l>'glfto 

• TC^IZCGT-i![^gftlfe^ite7Z^-S/3>f^ &( " Elephant's Dream" » "Plumiferos". " Big Buck Bunny " %(PfEiS)feSH£'fr53-D7'J 
I-f$-©Blf* 0 

• -^lZCG^^'M7'-77v3>©M^p a p^^lsiril^L'CL^3D7 l Jl'f5-©Hfto 

Wttfrtttt&$htt*£TlfcjZl\*E$&m(J)X*1f Blender l-tf-ZKaZT-fttttO*^ B#Elfe3lr©fi]ffl5fT77 , P7i9 

V3±Jl/0A*fi(irC'4>IEfroi^(Z^ S6EW$MbUfc* 
»ME#ltC#*«*{fl?***. Blender ©*iJffl#lCttJ*lT(C^1-A^^Sn*t: 

• WrjITjs Mfiff ( Director of Photography. DP )- jW^CMttJEfclMfc, W-77V3>©*1§^ Bfefctiiafcffil^to 

• 7r l J7Jl<-'M'>*--fcS'k t±J/H#^lll<tl3^ClZfl|®§fi ; L^to »^L&l^©rfeoTtfil®L*1-o 

• 7Z^-V3>SI>' I J4 ; '>^1^ - Armature SflJfflUTtlES!]££-5-;tS1-o 

to 
to 

• if<r$- - DPfr6a)ftSE^Bff36a)xfittt«^p n qiciiiiL, *<&^&si^£i&£L£to 



Details, info, download: http://amrc.altervista.org 



Page 47 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - 8Ejffcfc55*A 



Blender JAwiki PDF Manual conversion by Marco Ardito 



CCD7Za7JM4 MediaWiki £fi]fflU ffil!4'(07K^>T^7lZj:5^|^#IIX-^$tlTt^tmJttTQrSo Z©7Za7JHi B *Mfr£tU CtUilS 
|gBSG)7Za7JHZ60^t(NdT : IR# 1^3*^ : "ft is updated daily, and this is the English version") 0 £|§JJl*1-a>Wiga>?Za7JWi— AS 
IZ. ffiJIifJ CDBB5l#0fiJffi1tCDfe«), gigflfifrbHiRStlSto 1il^*T-;SISt550*$^5^T-f7a)gB*#6lz«J:5fe«)*te3?*lz«to 
Ts 7Za7;i/O)W#i:SSr© , tSffifc0iaiC^±D5WL/«UI^O*to LfrLfetfb* cnii2g&£Sa.S Blender 0;t>yr-vlZfcW. 

fefefeSRTffi&ISO^lSWfe^SlT-MaitSfeto, ;ZC0*Za7JM*3D7-T^htf-teMlZj®t^ 

IS'. 7-f<7htf!&&¥III£i£9Cfc"e Blender lZOL\'C^§"C^'^Jl'-7Z^-^3>f^aCD||^t.fi 1 X*t: 

1. Blender tOUT^IS = ttDtolC^ 3D^>$^{7*a>, v~>fl* 

2. =Ef Jl> = 'Et'JXJ* ^T^77^7t^m 

3. V'ifjyy 

4. vi-f -f = 7r'J7Jk t^?^ 

7. Blender £J:9£<-f 2>fctf)(Z = Blender 0|Ja3I 
Warning: 2.5 update 

This manual is the update for the future Blender 2.5 . The last stable version is Blender 2.49b and its documentation is available here . 

Z©7ZiL7JH**SJ£l^#£>tf&fcLT\ r/^>£WclWT2)\ Blender fcfc^Sfflt ftlilWTfr ? JO^gr^iL&ilfltSSfcSrU* 
^©7Z:L7JWi±SB©iffiiij£©fcfcM 

to 

ZOifcO) wiki books \Z±nm<mi±0) B\erYler%&lM&fri3mMt%fclto<J)?n.-W7)Ws 'J77U>7., V7r-0i7lC*Wh£i:tf#i£L£ 
f„ fcU^0)7Za7Jl/T'IIPp^^^$nfeL^^-|j: 1teQ) Blenderwiki books £;r#PS<£$(,^ 

CGt Blender £¥5 



Blender Knowledge Space 




Blender (ZO^T*Q2>*t:i>t°a-9-^7^7> (CG) (ZOL^^*S$(i2O©M&5iSS^fe0Sto 3>tfjL-$-€xJUWC* 
5^lZOUTW*t^nSBIerxierT?^©«J:9lZ|i|gt5^tOL\"CM*fc, 2O0^&5«^§tl*T-t o -Jfe©ffitlfe : 7'rT-f>^¥^^ 
Blender lZfc|-t§a3ifl!)m&S7^£:o^"CW»tt2oa)m&5iSfiHCfe0*to *Dtf Mfe. &StMitt*M&Sfi¥li, *«®7-h 

fim^f!*£ii£T#(CttllS*tf'r££-f o Blender JJl^fflyt^-S/^jfcLT Max ^ Maya )lZ||t5S^SB¥T-fe-3Tfc3>-tZ^r-«Tt^ 
Z}W?Hz*itzmM*t$ts mtdt^mmc Blender (fcSlMifiCOCG^-S/") ico^rSffi^ggftSCfc^-^to Ztl^l^lB#lz^ 

wts¥(iffiitT-&stft, fc&fctt2o«jE£Mo>&fcLT!K^^^ 

Za7JWl offl wiki book "PSE&OHBE'DIAr s iCOUT&oTl^etfcUfrbCto H>iz7r-©H^liM, €-$01110)10 
Blender 

^ItSS, ?:L-KJ7JI/£#8Bfc3lMif£gSU ^#P H 1§5*£t3;:fcr#IZttttbn3'forro fc&fcli Blender £fi«|©l!*fcfEq n n£#Sfctf>i:: 
QimT'ZStffs C07Za.7JI/SScA/T? Blender SffifflLTtfefefc^Sg-O) Steven Spielberg Ett"W*fcA/ ! 

#tt£*l\#*Ttt* Blender 3^roSF H 1IZ^t5a«^to5^^^5¥fcl^^"C&Sfra)^IZ!SSi:5Zfc/j«T'#*t: 

1. 'f>T^U-va>0>t°a-5-^7^^^U>^ l J>^L, ^mt#0)lfti*fcS^^&5LMi3|fl*^t3-t*S¥"CfflL^o (fllfcl/C CGI¥> 
VFX) 

2. 7zy-y 3 >-^^^^v=ab-v3>^JfflU'C^©ft^^^feO, ^Sl$1ffeOt5 0 

©fro 
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T*-$>Hr»lT<r*- (video sequence editor, VSE) tt7Z^-2^>0)^*JW:l4ft*0BI«<l , *0*1*A/fl J , ^BtMM^T^b-S^XD 
7*JW:U"C(BfflT*Sto -f >T^U-va>0||^^6(i. VSE r Effect strip $7Z^-S/3>lcJgfflt5tftlcfiJffl$n5. IPO ffi&fcWftS 
7Z^-S/3>0filSIZOL\ragt5Cfc^»l*gEL^t&OSto 

;Z07Za7Jl>fl0:i-*-W>9-l2^a>l^^ 

to £<©:f fE&37-T^H^5CG0ff±M^^"Cto Tony Mullen RO^ft Introducing Character Animation With 

Blender v5:LU-va>£ TV fltt®ftf n ^37-2/*JW:l/C?iJffl*3**tt Shape/Sim-lntegrated-Minute fcl^-f >9— t9va>tf'fi| 
fflT-^to Elephants Dream ^ Big Buck Bunny it Armature-CG-lndie ©7^-7T?**t|B3IEC?iJffl$ftSto *£!8}fcLT\ 
MfcU-CL^C!)<MZj:OSt^ Blender ACD$tt&y-JI«ft> htr^7li&fet§^^tl'>fe^n»S^5rLj:9o 

LZMfttzzktfimznumzoirznmmzbuvmttff. mtchmmz>f-Lzmfttm£{tzzsv\z&Khftz±zmm[zr)i\ 

zmfRLTtSi&mff&Vtt o f ©fctf), ^0)7Za7JI/"Cli Game Engine 0fiJffl££oi\Tl¥UtelBft^TltStt/i/o fCDfcftEttto-O 
wiki bookM^lc&OSto 
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^xt F*i*yHZZO) wiki r^^c*t*#$nTfcOs ^(ZSIfrO^m^/uT-l^ttf. -£T" wiki 7Za7Jl/0W§€^>P- h"Rr*ft»(fct 

pdf frmw&T-)[zt5zttfimm&iZiLofrt,[jh$:Uh e 

• wiki 7Zzl7JI/0 PDF Jf^^fllr^it^M 

o &(M--»bfl]fflT£3:i': https://archive.org/details/BlenderWikiPDFManual 

° §*§MfJr: (IR;±:Z©IB#© English IKS?is0l/C#T<£3l*) 
o PDF tKX: -44MB, -1500 /<— 5J (english wiki version) 
° te©Wl5: JA, ET, RO, DE, ES, CZ 
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Blender 2.59 ®J\4+*M1f774 JI£3fcttV-;a- FQWftthttMQW K http://www.blender.org/ )lzmSt„ W± , 2.59 &^>P- r= 
T2>iai, homepage ©±0^fJ©^t:'^-va>^Za-^b "Blender 2.59"5SIRU'C<€$^o 

0-f^T'Jn^r-$nTL^7r>M WZa7Jl/rii. -jMldli Blender Foundation 0Oi7tK (-(ftfr^'JU-^i-va^^bO^ift^t^r^ 
±IZMff$tl"(:L^cil^a)tfe0^t)(Cfeat5.© Blender ©ft|ffA-ya>^fflt2.^"C'^to aZRZa7^0tfc}tS£n£A-va>£f$ 
fflt2>i§£. tf'f K CD-ROM £iJXii£ft~a^M'-va>0 Blender £&fflt30:£fcia;s/)l,rf 0 #©T*7r-~m. "#7>P- rtf'W&£ft2> 
fctflC. #£f£oCl^Ali, ttfrOt CD-ROM frb Blender $fXt#t§^^^fc0^to 

;Ht , JT'f7MJtfa-v3>0^>P-r : i:'f>^r— % 

• Windows 

• Linux 

• MacOSX 

• FreeBSD. Irix. Solaris 

Macintosh ^U-TO^v7>T^ffl0;Ht'J(i> 2O0^fc§A- F^iyy-^T^^Vdntel^UAMD^P-t^, &J:l/'PowerPCffl0x86) „ 
O^r— 5tt, H>t°a-5±©2o©^pjTlZ77'fJL'i:LK'3^©7^J^^^lSL^to 7*Jl/#©-fcy r-£f$*tf Blender ©7P?^©fci/)~C&0, ^ 

• .blender- H>7^^aU-va>tf$g(±(^e[liS"U'7P>^r-) 

• blendcache_.B - ^ilv5±U-va>1i$g(V7btf'f^ 9P^ ;»)0fci/)©-B#7/<-;* 

• plugins - T^^Vty-^^T.rot^ilJP^fil 

• scripts - BlenderMt^ratSPython^U^r- 

• tmp--B#ft&tt;^ *Pb1©U>#U>? 

A- Wi7*ttf- h 

Blender IS2GB7r : U7nIf^^ : E l J$iJPg^^£-r?., 64bitO UNIX tf^U-T<>^>3.T.k£ll*TLTl^64bit 0A- K0i77^r-7^-^ 

Blenderli^/c. OxJl/ Core-Duo ^Pt^+ti: AMD X2 0)^)1^7 CPU ©ttfi&D^^fc+r/t?- r-l/Cl^To T^KfllS^li, U> 

^?B#(Zft*ijrMt3:i7&£^-ffcis/)l^ UV^U^WyaXZJyO^-^^^t^vaX^Ism^tirL^tc [l^IS^IS, :L-+f-tf¥i!] 
rS^t§^^l^ffl$n5H70^^ll^t§^"U^i:ls]B#^. g»]&tH©l££li. v*TAr*iJffil5Jil&t^T©:i7£;£mTl^ 

to 

Blender U^flOS X. Windows XP. fcJ:U' Linux OSes T\ t^Z(D^^\y-f^y^y?,fh±l:^yK-?,(D^^ hStrTtf- hl/Cl^ 



ZWi. ^ffl*©v7TA©U7r-T*0, 7^T-f^Blender©P^#g#lZj:oT:+t^-r-: 



This is the list of systems in use and supported by active Blender developers: 



Name 


OS 


CPU 


Graphics card 


Andrea Weikert 


Windows XP 32 


AMD Athlon 64 X2 


Nvidia Quadro FX 1500 


Andrea Weikert 


Windows XP 32 


Intel P4 


ATI Radeon 9000 


Andrea Weikert 


Linux 32 


AMD Athlon 64 X2 


Nvidia Quadro FX1500 


Antony Riakiotakis 


Ubuntu 14.04 


Intel Core i5 


NVidia Geforce GT 540M 


Antony Riakiotakis 


Windows 7 64 


Intel Core i5 


NVidia Geforce GT 540M 


Bastien Montagne 


Debian Testing 64 


Intel Core i7 Q4700m 


NVidia Geforce GTX 850M 


Benoit Bolsee 


Windows XP 32 


AMD Athlon XP 


ATI Radeon 9200 


Brecht van Lommel 


Linux 64 


Intel Core 2 Duo 


NVidia GeForce 460 GTX 


Brecht van Lommel 


OS X 10.6 


Intel Core 2 Duo 


NVidia GeForce 9600M GT 


Brecht van Lommel 


Windows 7 64 


Intel Core 2 Duo 


NVidia GeForce 460 GTX 


Campbell Barton 


Linux 64 


AMD-FX 6-Core 


Nvidia GeForce GTS 450 


Daniel Genrich 


Windows Vista 64 


Intel Core 2 Duo 


NVidia GeForce 8500 GT 


Diego Borghetti 


Linux 64 


Intel Core i5 


Nvidia GeForce GTX 480 
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Diego Borghetti 


Linux 64 


Intel Core i7 


Nvidia GeForce GTX 460M 


Dustin Martin 


OSX 10.5 


Dual Quad Intel 


Nvidia Geforce 8800 GT 


Howard Trickey 


Ubuntu 12.04 64 


Intel Xeon E5-1 650 


NVidia Quadro 600 


Howard Trickey 


Windows 7 64 


Intel Core i7 


NVidia GeForce GTX 460 


Howard Trickey 


OSX 10.8.2 


Intel Core Duo 


NVidia GeForce 9400M 


Jens Verwiebe 


OSX 10.6/7/8/9 


Intel Xeon 6-core@ 3.33 


ATI 5870/7970 


Jeroen Bakker 


Latest Ubuntu 
64bit 


Dell m4300 Intel Core 2 Duo 
2.0Ghz 


Nvidia Quadro FX360M 


Joshua Leung 


Windows Vista 32 


Intel Core2 Duo 


Nvidia GeForce Go 7600 


Julian Eisel 


Linux 64 


AMD Phenom II X4 


Nvidia GeForce GTX 570 


Julian Eisel 


Linux 64 


Intel Core i7 


Nvidia GeForce GT 645M 


Ken Hughes 


Linux 32 


Intel Core Duo 


Nvidia GeForce GO 7500 


Ken Hughes 


Linux 64 


AMD Athlon 64 X2 


Nvidia GeForce 6600 


Kent Mein 


Linux 64 


Intel Core Duo 


Nvidia Quadro FX 1400 


Kent Mein 


SunOS 5.8 


Sun Blade 150 


ATI PGX 


Matt Ebb 


OSX 10.5 


Dual Core Intel MBP 


nVidia 8600M 


Michael Fox 


Linux 32 


Celeron 


Nividia GeForce 6200 


Nathan Letwory 


Windows 7 
Ultimate 64 


AMD Turion X2 Mobile RM- 
74 


ATI HD 4650 


Nathan Letwory 


Windows 7 
Ultimate 64 


AMD Athlon II X4 620 


2x HIS ATI HD 5550 /wfour monitors 


Nicholas Bishop 


Fedora 18 64bit 


Intel Core i7 @ 2.93GHz 


AMD Radeon HD 6950 (Gallium drivers, currently at 
OpenGL2.1) 


Nicholas Bishop 


Ubuntu 12.10 64bit 


Intel Core i5 


ATI Mobility Radeon 5650 (Gallium drivers) 


Raul Fernandez 
Hernandez 


Linux 32 


Pentium D 945 


ATI X 1550 


Robin Allen 


Linux 32 


Intel Centrino duo 


NVidia GeForce go 7600 


Robin Allen 


Windows XP 32 


Intel Centrino duo 


NVidia GeForce go 7600 


Sergej Reich 


Arch Linux 64bit 


Intel Core2 Quad @ 2.83GHz 


Nvidia GeForce GTX 285 


Sergej Reich 


Arch Linux 64bit 


Intel Core i3@ 2.10GHz 


Intel Sandybridge Mobile 


Sergey Sharybin 


Debian Wheezy 
64bit 


Intel Core i7 920 2.6Ghz 


Nvidia GeForce GTX 560Ti + GeForce GT 620 


Serqey Sharybin 


Debian Wheezy 
64bit 


Intel Core i5 2.4GHz 


Intel Sandy Bridqe + Nvidia GT 520M 


Thomas Dinges 


Windows 7 x64 


Intel Core i5 


Intel HD 2500 


Thomas Dinges 


Windows 7 x64 


Intel Core i7 


NVidia GeForce 540M + Intel HD 3000 


Timothy Bald ridge 


SGI Irix6.5 
(mipspro) 


8xR16000 


(headless) 


Timothy Baldridge 


SGI Irix6.5 
(mipspro) 


2xR10000 




Tamito Kajiyama 


Windows Vista 
64bit 


Intel Core2 Duo 


Nvidia Quadro FX 770M 


Ton Roosendaal 


OSX 10.7 


iMac Intel Core i7 


AMD Radeon HD 6970M 


Ton Roosendaal 


OSX 10.8 


MacBook Pro i7 "Retina" 


NVidia GT650M + Intel HD 4000 



[--MUi-iJttyjUiltZZttzmtmummt Building Blender £#fiSb-C<£';*(,^ 
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Python, XWhti 

Python tt, tomTLWrt hW%§T\ Blender download^ -: ^AOTflBftJM*UtPrt-SfcS/«fra£fcft<. Blender0j$fi££!j^f-f 2>£fs/) 
l^^fflT'^Sto Blender©IlS©yH±UJl5lCliiS^fePython^'f^ l J^|H]ffl?nTt^©-C\ £<©il£. PythoraW h©|gff KPython©;? 



a-^a ^Wh^IB^ ^. Blender (7)^a@A-v3>^>;WJI/ Lfe0. fcSO-ftWrC&lHMBftSlffltSJMM^ Python ©7M>* 
h-^MSlZ65^S0*to Python ©M^St Sa-tf-IS, Jl/^HIICOlvt Python ©^i^+t-f h^#^tSi^ll 
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Linuxffl©Blender©M££Jifili. Blender download page frbA¥"C#rf n feSLMi, MlWT**HJK , a-$a>a>V7Wx7U#yHJ 
tfBlendertO;^-S/"StlttLTlW, ^bfrbfco 

Linuxfflffl^b>$r-li^s 32t"-> hfcj:tf64t^ KM- 2^>T*JJB RTI6T?t . 32tfy r-M- va>©Linux0a— tf-tt, 32tfy h;t-*/a>0 
Blender£#0>P-K"f3i&^tf&9£To Linux©64tf^hA-S/3>©a-tf-li, Blender©32t"^r-itli64t:^r-A"-i/'3>0^f'n^fflt5 

32tr*>h*tli64tf'>hA-S/"a>ffl^6©Linux^fflLTL^S^^iJWft5lZli, T-f7h l Jtfa-^3>©^Za7Jl<S#{!StS^, uname IR^KE - 

• uname -m F^A^ L^To 

fefefe^32f'>h$/7.Ti*^fflLTUSii-&, uname -ml* 1686 ©fil^ilU^f „ 64tfy h$>3.TA&6 x86_64ffiM£iIU£1"o 

Ubuntu, Debian, OpenSUSE, Fedora fefc"^lft©±^fefV7.r- l JI:'a-va>©(ai:/vi:"(S, ttl6©V7 Wi7 l JJt?5/> l JT?BlenderC!)f JUKSil 

to 



£fs fc&l*0T>aHJIf:i-e/a>ib«£8r^ ttl 
tf'fel^^li. Blender download page frbgE^M-e/3>Q)Linux^Q)Blender^^>a-KL> 7-M75fi&flif flfffcfil&bat., 

oTSfc biender-vERsioN-iinux-giibcVERsioN-ARCH fcl^45fliJG)7V HJ#ffcJjfc$tl$ , $"o version (DirH^&BlenderO'J'J— 7.A"— i>'a 
>T\ giibcVERsioN li&illI&£>glibc0A-v3>T:'$j9. arch life&fc©Il>tb.— 907— ^t^V (i686 orx86_64)T"1" 0 Cfflr-fU^HJ 

T\ blender 0/W tW^OfrSttf"?? » 

• X.Org server ^€Hfr8tlTCM&C^i#) 

• TM;^*— »£&fflLT\ Blender0fVU^HJIZf$»)L, Blender©Hff77'f Jl^raWJ^, fcUtt 

• «5la>y-Jl*IB*, Btendert^WJHJEfMfcU . /blender 37> Kttfrta 

/opt^fctt /usr/loca]A<M>7 I JU 

Sfe, BlenderG>T-fK7hU^»l$1+Szyz«toT, /opt *fcl* /usr/iocai ©l\-r , n^(7)liFJTlZBIender^'f>7h-Jl/t5^ttr#Sto ffiS 
©T<U{7hU^bBlender^^ftT^§^9^Lfe^if^li^bl^PATH^i{$Mirt§^^^0S-ro PATHSfg^t§fe«)©}t5l^gfett, £ 
ffiffl©^U-T'f^-^TA©7Za7J^#{iUT<e$^o 

Configuration 

AlHMouse Conflict 

^<0LinuxTV7>hUt'a-V3>T-li, AltLMB B fc^O h"0^«llZft9a)tfT7*JI/Hu3&oTl^to BlenderT'li Alt+Click ffl$flitf 

*aC60**ltaTC\ Superb- (Windows Key) IHEjEL£Ufc9 

• Ubuntu 1 1 .04: Settings > Window Manger Tweak > Accessibility > Change Window Key to Super 

• todo - others 
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Mac^©Blender®-f>7h-JHil^lC®^rto PowerPC7P-tZ«;>tJ\ fcJ;Ulntel7Pt^^fflLt32t'<>hfcJ:l/'64t"<>l-0Mac0t;sb07 l J 




Blender Unzipped (left) and Zipped 
(right) 

• fofefc(?)v7TL,l;:iilbfc:Blender5 blender.org download paqefo bff^VP- KLj£Uj:9 

• ?^>P- KLfeBlendertfSSiiRlTlC, 2^>P- KLfcTT-f fl£Rli:*lira>, MT&L©7*Jl^W/$£n£?-o 

• ^M^LWf Finderrf?S<^c:^"U'#^t (TO, Opening Blender From Finder- 0iH»£#RBLT<€£H) 

• blender.app Jt4 IVZ'imWvO LMB BUfbJ:? o *£HBc7T* I 



blender-2.61-release-OSX_10.6_x86_64 



.•J S3 Si. © 



Name 

• blender.app 

• blenderplaver.app 
e copyright.txt 
e CPL-license.txt 

• Python-license.txt 
» readme.html 
■ v set_simulation_threads.app 



101.5 MB 
57.4 MB 
8 KB 
20 KB 
4 KB 
8 KB 
270 KB 

Opening Blender from Finder - Example using Blender 2.61 for 64 bits Intel Mac, Mac 
OS X 10.6 



Date Modified 
Dec 13, 2011 3:57 PM 
Dec 13, 2011 3:57 PM 
Dec 13. 2011 3:56 PM 
Dec 13, 2011 3.56 PM 
Dec 13. 2011 3:56 PM 
Dec 13, 2011 3:56 PM 
Dec 13, 2011 3.57 PM 



Size 



Blender 2.6Xm±0+rtf- h^m^h?*- A 

Blender 2.6X/t-$fe>fcttlJa±tt* PowerPC G5^Pt^S^6z.fe3>bfa-$, ^felilntel^PtZ^S^fflLfeMacT-feL^HfTr" 
Mac OS X 10.4M©Jgt£tf&^lZ&9rf o . 



M: □>V-JW<>h"^Sa^tSfeftlZ37^h"^>^6BlerKlerS*fftSi^^feSii^'li, Blender®H>y-JI/ 0O KOIATA*- 



PLACES 
H Desktop 
wglassbrook 



/ . Applications 



3D Resources 

Places and Applications 
on Mac 

Mac OS X0 7W^"-5a>7*MC Btender%&Wit%>Zti>VZ * MacntiKOTWr-in^tmb^zWiftltt 0 Ctltt, fll&lvfc?*;^ 
£Mac© 7 7 7^-i>3>7^J^'lzat 0 --r2.^I})t?.^c:"ClT^^to Rnder0>77^ JI/7>51f£{£fflLfcOP/aces£J£LT\ 77'J5--y3>Z>x 
M£j|0(ti:U5o P/aces ^^gPKfc. ^/^-^^Jl/WMo^Slirrto fi?;f $nfcBlender©7*M£77U>7-VE! 
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i. .i Applications 



in 



3 5:^^ 



i 

to 

i 

I 

A 



Name 

b!ender-2.61-release-OSX_10.6_x86_64 

• • blender.app 

• blenderplayer.app 
e copyright.txt 

e CPL-license.txt 
e Python-license.txt 

• readme.html 

. set_simulation_threads.app 
Calculator. app 
calibre.app 
CamTwist 
Chess.app 

Clipboard History. app 
CMake 2.8-6.app 
Coda. app 
ColorPicker.app 
ComicBookLoverSync.app 



Date Modified 
Dec 13, 2011 3:56 PM 
Dec 13, 2011 3:57 PM 
Dec 13, 2011 3:57 PM 
Dec 13, 2011 3:56 PM 
Dec 13, 2011 3:56 PM 
Dec 13, 2011 3:56 PM 
Dec 13. 2011 3:56 PM 
Dec 13. 2011 3:57 PM 
Jul 6. 2009 2:17 AM 
Oct 20, 2011 1:16 PM 
Oct 18. 2011 10:09 AM 
May 19. 2009 2:09 AM 
Dec 7. 2011 2:20 PM 
Nov 15, 2011 8:14 AM 
Mar 17, 2009 7:09 PM 
Apr 1. 2009 1:54 AM 
Jun 20. 2010 12:56 PM 




109.5 
57.4 

a 

2( 



27( 
9.5 
216.7 

3.8 
3.1 
85.3 

54. e 

-if 



Blender, when moved to Applications folder 



DocklCBIender^iiiP 

K^flBlenderflilflnli, #<Z)|#fF~C"ll<7r£rr 

• Blendertf 7 7 ^r-^5>7*JI/^lZiBg$tlTUStt)B"C% blender.app ZWjO IT. docklZ pTjtfb**- 

• Blendertf3l<T$n~Cl\Sc:£IZ, Mac® K-^ftlZ&^^WJ^ RMB 3 l/C\ DocklZjgJj[fc'mRL$t \ 
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Windows^tfM >7. 1 — )l> 

K 

^CD+M hfrbWindowsffl© Blender ®Jt%r5£K5£A¥Pc*rf „ Blender ff^>n- K ^-S/' 

Windows^© Blender li, 32bit fccfctf 64bit A-*>"a>^Jffl Wfl&Tto Windows 0 32bit rt-Sfe/fcftOIL-IMi, Blender © 32bitftS 
£#9>P- KtSi&W&OiTp Windows 064bit;\'-v3>^#-3J.-+f'-li, Blender©32bitit(i64bitA-S/"a>^ffltSCfcfcT"#S1" 
tf* RAM *flfSE$ftfc*>*TA±T\ Blender064t'^h-A'-va>^?i:;t7^-7>7©fS]±lcmo<rLj:? o 

&&fctfWindows(7) 32bit Sfett 64bit A-5a:/£c?$6£ftoT^3MWt3£{is CMt-f*2ayMttt*3Cta&n?***"o Program 
Files (x86)7*Mtf£2>i#£li, Windows064r:';/hA"-va>£J#oTl^ o 32tf^h^P^A^|fl$tLrUS^RffttProgram Files(x86) 

WXl-FWITUfce, ^>/7-A77rJI/^'(Zf$ttiL, Blender 0)3ffi?7< M&liWMhs ^>7.l — JI*7PlZ7£g8$&LSUfc9 0 Blender 
^>7^^--J^■r2./cis^;lcl : M^iPg§i2:^^i:t§^;imL-C</c^t^o 




Welcome to the Blender 
2.57b-release Setup Wizard 

This wizard will guide you through the installation of Blender. 
It is recommended that you dose all other applications 
before starting Setup. 




Next > Cancel 




blender 



License Agreement 

Please review the license terms before installing Blender 
2, 57b -release. 



Press Page Down to see the rest of the agreement. 



This version of Blender has been originally released at .. .v.. blender. org . 
It is subject to the GNU GPL license, which is part of this download, 
For more information please review the Blender source code distribution, 
which should be available at the same location as where you obtained 
this version. 

IMPORTANT: PLEASE READ CAREFULLY BEFORE USING THE BLENDER SOFTWARE 

This License Agreement for the Blender software (license 
Agreement"} is an agreement between Sbchting Blender Foundation, 

If you accept the terms of the agreement, dick I Agree to continue, You must accept the 
agreement to install Blender 2,57b-release, 



Blender Foundation | http://www.blender.org 



□ 



<Back ]( I Agree Cancel 



7n^A©^7va> 
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This will install Blender 2. 57b-release on your computer. 



Select components to install: 



Blender 2. 57b-release (required) 



0 Add Start Menu Shortcuts 

0 Add Desktop Shortcut 

0 Open .blend files with Blender 



Space required: 72.9MB 



Description 

Position your mouse over a component to see its 
description, 



Blender Foundation | http://www.blender.org 



<B.ack |P Next> Cancel 



Ble^oe,: 



5 .' o--elea;e Installer 



Choose Install Location 

blender Choose the folder in which to install Blender 2.57b-release. 



Use the field below to specify the folder where you want Blender to be copied to. To specify 
a different folder, type a new name or use the Browse button to select an existing folder. 



Destination Folder 



ass 



am Files (x86)^SIender Foundation 'Blender 



Browse... 



Space required: 72.9MB 
Space available: 7.5GB 

Blender Foundation | http://www.blender.org 



<Back || Next> Cancel 




Installing 

blender Please wait while Blender 2,57b-release is being installed, 



Extract: this.py 



Shov Cet5:.5 



Blender Foundation | http://www.blender.org 



0*h-Jl/7c7 
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Completing the Blender 
2.57b-release Setup Wizard 

Blender 2.57b-release has been installed on your computer. 
Click Finish to dose this wizard. 

Run5lender^.57b^^eiease] 




<Back 



I Finish 



Cancel 



Blender £HfT?3frL&l\ftI££Lfd£ (i. [Finish]^^U^Lito 

Blender ^USB^-lZ^tilZ ^Z.^ioZt^mZ^^ZUc^m^t. zip A"-V3>£#0>P- KU USB^-I^JUl^Li: U9o 

USB+-lCt^T(Dlt^77^Jl'c:'f>^r--Jl/c5nTL^7r : 7r>5fSo^tolC, M LfcBlender07*J^'(Zconfigc:l^£ »7*Jl^'£ftf£L£ 
to ^■t<"t / <T0iS^77'fJl/©^iA^^, USB*-ria&<, fcUtdfZ" Blender SUfrLTL^^^tfa-^lcS^^nSto 
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FreeBSD 

biender-2.##-FreeBSD-####.tbz y'T-f Jktr Blender download page frbff^D- KLSUJido 2.## <0$|J#li Blender©; \'-va>T'^0, 
#### ©$P^li7v>©7-^T^V (i386 ttdt amd64)T:'to 

BtenderS^HitSICtt 

• viJl^P^. AiaLfe7-A'f^a)f<UCHJI^SiU 

• X.Ora serve^ iti^LT^i)^lZ> ./blender ZR> r*"£ltfTL£Lj:9o 

MorphOS 

[Iffl^^h^- A^CD^ffitt, Guillaume RogiBzCJtfTWISflVa^To C0^*tO)^*IBlS#tt, his wM Cjg.OfoStt'TCf p 

7 > 7>f p KS french version ) 0 

^0f^I»'f>^r— JI/T-li, RAM <MfcL3» M-h>"^7±£7-M:7£M/£*aCfc£*l2lL*t 0 Pythontf'RAMfrb. ^©dynamic 
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Jnfo 

*-»M)t!- CtrlU \tm&m^Ti^B\endeO7j)l0)£T(Dmfe%WMB\endeO7jMzUftl£to WPBIendeiTM JWC*3tt 
Stts Blender§S*OlCjgllibfefc#^, CtrIN §4? LTSSffLL WJ^«)fcB#(z^a*n*1-o fcLP B 1jtoTiS^^«^^77'f JHZ 
ft#L"CL^±i^(1$atf^H*©t©^I*i:Lr^i?UTLi^c^^)li. 77^loCa-frb*;D$]i3:£(Factory Settings)£<I'Ji£ 

A 73 (Input) 

• T>*-£&?TU&lwrfctltf » ■Num/tsrKWW ('Emulate Numpad')S^(^Ufc<6ST-b«t9 0 

• iK^ySftoTlV&lVDrfttltf* '3^> 707^lfil' ('Emulate 3 Button Mouse')tt$i\Zt$Zt1fT:££to 

77-f JWU (File Paths) 

C^lnfo 

BlenderTM*7U©g®(;:&§7rtf^^ 

vTntA (System) 

• VBOs (Vertex Buffer Objects): ti-jf?- hflWO*- 7>>UC&(,*>U?- KM£kfcbt^TF&t4tf'&9£T o znWflfcSI^Ct^rii 
^3&IZftoT<£$U (IK6*MDSW\- KOi7(iVBOs^+t7n- h-L^tt/v) 

• ^'J^vaG^PS (Memory Cache Limit): A-r:-7Uy7©v->7>+t-£f£?i§^ a56fe{i4vr>a l J^h^±(ffe<fe§"CLj:-5o I 
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Blende^fflt5T'fU{7h l Jli30lC^n*to IE»i#Rrr(;t. vTo^l^Orf „ 

• LOCAL: (l*ljg$nrL^)iS^^>5'fAf-50liR(Tc 

• USER: (Ji^J.-+f-0)tx-AT'fK7HJlZfe5) 15^77^ JKDiifilTo 

• SYSTEM: S/7TA^f*©'f>7h-JHZg|ft57>9-f A©«rIt (»*6<tt*«lO»fflt&-3Tl^5)o 
S/7fAI^>7h-JUt5t«)lCli, SYSTEM fccfctf USER tM VmKtt&WiW&t <, 
BE^$nTU5Blender£P-ajWZ3l£mT^^ 

RCD/f- S/3>©Blender*«JBi^t5Ctfe<ill#t5Ci:^-C-#, USER fej:!/ SYSTEMS Jl^MUrf <, 

osx 

LOCAL: ./2.57/ 

USER: /Users/ {user } /Library/Application Support/Blender /2 . 57/ 
SYSTEM: /Library/Application Support/Blender /2 . 57/ 

;±m:OSXttBlender(DJW±y£ ./blender.app/Contents/MacOS/blender lzMWL5f 0 ?0£it> % T-9&J:lfl&E'Wn-MVUi 
Jblender.app/Contents/MacOS/2.57 tfc0£f o 

Windows 

LOCAL: .\2.57\ 

USER: C:\Documents and Settings\ {username } \Application Data\Blender Foundation\Blender\2 . 57\ 
SYSTEM: C:\Documents and Settings\All Users\Application Data\Blender Foundation\Blender\2 . 57\ 

Unix (Linux/BSD/Solaris) 
LOCAL: ./2.57/ 

USER: $HOME/. blender/2. 57/ 

SYSTEM: /usr/share/biender/2.57/ 

£M: J2.57/ &Blender0mf?7?'fJl>T\ blender.org'AatfJlshVfiMZtlU \$77<fJl't$mtf&03:To 

This is the path layout which is used within the directories described above. 

Where Vconfig/startup.blend could be ~/.blender/2.57/config/startup. blend for example. 

• . /autosave/ . . . 

autosave blend file location. Windows only, temp directory used for other systems. 
search order: LOCAL, USER 

• . / conf ig/ . . . 

defaults & session info 
search order: LOCAL, USER 

• . /conf ig/startup. blend 

default file to load on startup. 

• . /conf ig/bookmarks . txt 

file selector bookmarks. 

• . /conf ig/recent- files . txt 

recent file menu list. 

• . /dataf iles/ . . . 

runtime files 

search order: LOCAL, USER, SYSTEM 

• . / dataf iles/locale/ ) language ( / 

language translations, not currently in use! 

• . /dataf iles/icons/* .png 

icon themes for blenders user interface, not currently selectable in the theme preferences. 

• . /dataf iles/brushicons/* .png 

images for each brush. 

• . / scripts/ . . . 

python scripts for the user interface and tools 
search order: LOCAL, USER, SYSTEM 

• . /scripts/addons/* .py 

python addons which may be enabled in the user preferences, includes import/export format support, render engine integration 
and many handy utilities. 
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• . /scripts/addons/modules/* .py 

modules for addons to use (added to pythons sys.path) 

• . /scripts /addons_contrib/* .py 

another addons directory which is used for community maintained addons (must be manually created). 

• . /scripts/addons_contrib/modules/* .py 

modules for addons_contrib to use (added to pythons sys.path) 

• . /scripts/modules/* .py 

python modules containing our core API and utility functions for other scripts to import (added to pythons sys.path) 

• . /scripts/startup/* .py 

scripts which are automatically imported on startup. 

• . /scripts/presets/ {preset ) /* .py 

presets used for storing user defined settings for cloth, render formats etc. 

• . /scripts/templates/* .py 

example scripts which can be accessed from: Text Space's Header -> Text -> Script Templates 

• . /python/ . . . 

bundled python distribution only necessary when the systems python is absent or incompatible 
search order: LOCAL, SYSTEM 

The user preferences script path provides a way to set your own directory which is used for scripts as well as the user scripts path. Be 
sure to create subfolders within this directory which match the structure of blenders scripts directory, startup/, addons/, modules/ etc. 
because copying scripts directly into this folder will not load them on startup or as addons. 

Environment variables can be used to override default path locations, eg: $BLENDER_USER_CONFIG, 
$BLENDER_SYSTEM_PYTHON. 

This is not normally something which needs setting but can be useful for custom configurations. 
For details see the 'Environment Variables' section in 'blender -help' 

7sWJVl\7, & Missing Buttons 

If blender starts with no interface this is probably because the scripts are not loading correctly and can be caused by... 

• script path not found. 

• an error in one of the scripts. 

• a version mis-match between blender and the scripts. 

Its best to load blender from a terminal to see any error messages to see whats wrong. 
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BlendertM >7h- ) l/tf'T'££Ufc ! c^&l^Lcfc^o £LBIender2.4x^ti}(7)3DV7K7i7(Maya, 3ds Max, XSI& oTWci 
6s Blender 2.5l*^J:ofcii?fcll0CfcrLj:9 o T?t., J5ltWtttoTl^feV7Ktt7k«riV5ra(3Dfci-^f-A, 7$tfHi—+ MAtO...) 
lZt,%ttm?T-t 0 fcL3DV7h$i7£te?©tf»Tfebtf. cn^*$(Z^<|ffLL^®(3&5T-Lj:9o fe£U Btendert?3DW«l*a>Jlr-* 
tf-OfcO** WbfeL^'o nifcttfrfelWb ! 

BIender£Hl^6, ^^*/a^ l J->SMT**Lj:9o 

-S±(C(SBIender©A"-va>^*^nTL^tc 



-^Blender 2.68 a 



Tub* - urchn.org 

Links 

f& Donations 

i* Credits 

I* Release Log 

f& Manual 

I? Blender Website 

f& User Community 

S> Python API Reference 





Interaction: 
Recent 

S Example_Female_UNP.blend 
f{ ExampleMaleVanilla. blend 

"55 Recover Last Session 



Ctrl O 
Ctrl O 



&W\Z[tJJ±z2^^®rt-y3yT®&W&) 3 $>* wikRZ:L7JK&£ £ilJUi. gjfi^# Lfc6orobtender77^Jl/ (.blend) ^A/T?^ 
fcfl^tt/uWAS^-SW) > Blender^SC^-e/fa cfAO'J^Mbtl it. BlenderStOtoTeHlLtfc^li, ££liilLfc9f£#Lfc77 
"CL^to (CtlSfl'JVStt* He/p^Za-^bfet r SCfct'C"^Sto ) •fJHifeL^T-CfflSP^Iifrb^Jrto CO'J^H*. File -> Open 

Recent (P&fc7(7WC#£t"o Sfc, Interaction ^Za-^b, k~ 
?y?Wfe*MRt%Z£1tt%$it(T?*)\>V~Z[*s Blender t Maya tfWtt) 0 

BlenderSffiUtetoSlZli, JslT©2O0)^^fe0*to 




liDMC, BlenderlJ7JI/5 : 7^>>r-7^-A©V7 Wi7fc&oU>**« O^O, Linux ^ Mac OS X, Windows6tr»if^$ti5Cfc^** 
to fc©T\ Blendertt^tia0m&3yZfA± VtmthQ&Qfr? aSBClldfi^Uft^/wo ^©tfeO Trto &tf&6. Blender© 

Blendera-+f'057i-7limT©Hj^IiJlzSo'L\XlSl+c5n"CL^-ro 
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• : ^-J^^^3>^BIenderfflffi©SP^€*5^^6^Ct 0 Blenderli, nh^mit%mZT-$\tt^t^tf7v-J^ 



penjpi 



s 



uses 

TMi, T7*JbhaK>$7i-7SMT*SL<i:9 0 IfV 5 (Editor). ^(Header). H >T+7.r-^>( Context Buttons). IttM Panel) . H>r- 
P-JK Contra/) tf&SatffrftOtT . 

• &XT<($(D*J*/3y\ts l8iaWlzSS$nfe/t*JHZSfc«)6n"CL^1-(Shadow/t^JI/, Color; t*Jk Dimensions; 1*JI/fcif) 0 
EaHbtSfcfct-BlWlCl&rctab^i:*,, 



S^yza- lU^h^bii^S^LSto yi^iftpWfcCMtlM*. MEttSlMfolvrivr, 2*3lJl±©filtffe5CfcX 6 t e 
^^J>hP-;i/lZ-3^Tfe-3j:i¥L<^b » 
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Blender0^>57i-^ISmT©tt^A^M^fflL^Z^iS^LrT+f'f>$n"CL^to 

• T>*-(NumPad)tt#7Jl/*-7tf-r-" 

tL, tt^A^iM^#oTL^LMi^(^a(S7- r-/tVH>£&oTl^ii£) IS. Blender© J.-+f1S^^^MLTl5aU- r-tSZir^T^ 

to 

Blenderflia^lCPl^UjjEk » 

ZGRZ^Jl/C'li, JilT0) c i;9fe'tI^J$fflL\"CJ.-+f©A±l5aiEU*to 

• LMB'JC£70;U^>h MMB !l(*7077n'5», RMB 3(^7^7.^»i:jKLSto 

• ^MZt^-iWtt^Tl^m-glt. IvIMB OfcfcO. TtW-Jl^Elc^tiSi: Wheel i»0ito 

• 7^^->^-+-(i^-lZ^^I^^S*^nrL^§J:?fe^T•a^Lito Gli/J^^^g^abXL^to - Shift, Ctrl, Alttl^fctfV??^ 
*-%m I *3 if£ (3 CtrlW^ir S KftAMKO)^ [Z fjk L£ 1 0 

• 0 NumPadfrb9 NumPad, + NumPadfet"(JT>^-^SL^t 0 NumLock£^ICtf>I^LTfc#£l,ja o 

• ?(7)te©+-(i, Esc^Tab, F1frbF12GU9(Z, ^CD« MT'^^n^to 

BlenderT"IS707t+-7K-K©^^$^fflt?.©"C\ BlenderJ.-+f'jlli^©J:9&^^lJ^»^cUSL^o )n¥£70;U;:mtK toJn^fc 
HcmiifcirSlC-rsaio feL. lllg^-TK'-Kt^^fe^IB^Jro^-Tn'-K^fflbTL^rofeb. BlenderT0fFl£©/ci/)l^ig&2> 

Blender©T7^^h*-7^tf7^l/h^h+-^^Mti.Ci:IST^^t^\ ZG)7Za7;^T"liT77rJ^^-^-7^lZSoL\-Cij^;0JbXL^^^to 
Blender®IS£l;:o(^"Cl¥L-<lrcfc » 

3^>70^^o"CL^L^b. UserPreferences 0^V3>^^i'^L"C. 3^>7^^I=aU- r-t2>J:?^USUj:?(T7^Jl'r-r 

lilT0S&, +-t©3>r:'^-va>(ll>^)^aurL^-ro 

2-button Mouse Apple Mouse 

LMBG lmbO lmb'J (7 r ta;tf'9» 

MMB 0 Alt LMB D ai OptLMB B (Option/Alt^— +707.tK5>) 

RMB 3 RMB 3 £g Cmd LMB © (Command/Apple^- + 707>tK5>) 

±rcii, c ShiftAltRMB Gli ? ShiftAlt^ Cmd LMB OrfeOSto 
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The Window System 

Blender^JBRitSi:, C0<^&MS;!j^n**(**0;*?7'r>a^ 




0^F00)tp$:[ZfoZ>m7Jz>VVi7,9 , )-y?to ^^bftjfi^otBlender77'TJl/(C^^ir7 ; 7i2^t§^^T'^tclfrLLN77^Jl/Wm^ 
The default scene 



T7^Jl/r-^->liBlender^|jr^77'fJl/$r?f1<feU'(ZP-r ; $nSto 




The default blender scene 



The Info Window (main menu) 

• Current Screen (t7* JUhT'tt Default) :Blenderai. ^toiS^$nt^'J-> tfmMZftTltto ft§©^'J->W^&6li, 

• Current Scene: «S»©^->£flH*5za^^ 
^y^MWt&oTUSfcCDfc&O^W Blenderrii-o©77'fJUZlt^0v->$^to5^^r^ito 
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• Current Rendering Engine: ^ffl^T^&U>'9' l J>9'I>v>© l J7r-T , t'o 

• Resource Information iBIenderir^T^UV-^tffE^a^L^to «$ftfcv->(C^ft5TI-£, ®, UviO W&Zmztt 

3D Window View 

ODOOKOt'a-) 




• 3D Transform Manipulator: ^'VzO h©3D^|&£*jt:lft:Ucta)"U'T „ r-©3Dg£&(3feii: grab, rotation, jftAJG 

/h:sGale)tt^-7K-K$/a-h*fr-(G/R/S)Sffl^"C^Ctt.T?§Sto 




• Cube Mesh :f 7^1/ r-T"li, Blendeittlv3fcifc£fltf9$/aS>fa-/tJte^ 
£3.9- h7^B#a)T7*;i/hfcLT(*#(*-/t?- Mw hCtrlU) LT<€Sl^ 0 




• Light (of type Lamp):f 7*JI/KCIis BlenderliLot,9"P-AJI/3DSFBl©**#ifilC5t31 SiBHUfcttl!lr»S0*1"« 




• Camera :f^Jl/hrii, Blender(iLot^'P-y\"JI/3D^r B 1©**#ifilZ^ ^IBSbtttST^^O^to 

• Selected object: Z0)mW\Z[tmSi^ attlifcO h€tf^$tt£to 
3D Window Header 

(3D0O KO^') 

Cfttt3D^> K'JfflAtrSW o Blenderfl^TOOO h"^Ctt^fi«*0*t (C0HH'PI*S6||HzH: , 7-f> WOTSP(C&§7^T s t^ Blender* 5 

■ 

• Window Type /Editor Type Selector: CC^7 l >^tSCfclw«J:oTS^$tl5 l J7,h^6, 0OFWIiI£Mt3^tfT"££T(Dla 
tt^TO)^ r^'V^ICfcOSt ) „ KfrflfigEoivct* > Window Type'JT. r- £lX<£$l^ 



• 3D Transform manipulator options: ^-JU\'-±G)M^I^7'fll>(2.51ilfllT(S^7'f nyCLfcJfc^WfSJtK CtrlS pacer 7Z 
CWTSfc^StlSto ZflMM^fc* Shift LMB OTSfc. ttlfn©7ZeaU-$0a^JPZ.feO5^UtO"C^*t o 

Di 

• Viewport shading iBIercierTM^OpenGLfc^ 
frb, U7JW/^§;£f&0?IilI(DrawTypemi^ 

BnDLTnr 

• Layers: WV-ZtettTVyyVTZt-iKytf&mmzUQZto Blender©l/-f hS1#^©a ttftflWJIr-^ 
Buttons (Properties) Window Header 
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Properties Window Header 

m^{Z. Render (J)m\Zfo%^Utt\\*yMLTmmht£V. ^v^xmmXt^X^t 0 
Outliner Window 

(70 h^t-OOFO) 



1 



Outliner Window Header 

C©^>K0(Cli^->l^©±r©^Vi^r-© l J7.r-5g^LSto Ctlli. X^Uy-y()RihmyyzOmimt^\ZtTh^iL^t ( 
Timeline Window 
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7U-A£7U»T§ 0 

Blenderli, <M&77U->#iiJ;££fefflL, K7-7U-.k£7U>vUrf 0 

Blenderli^n^^^U+t-rX^T^^^-Or-'O-^U-A^^fiJL^to 

Klli.*#^77U^-va>70K7£fiot©/^^^ 

^nftiffl^^h^iiiofc^^iza^^nrtio, SS'JOP^iLfeD, sy©o^>For^«uto. ^owwjfctfbrfts 

View ^Toggle Full ScreenWOK$"7U-AS*:fcU:U 7^-^a>-^>h"^^(*l^>K^-7U-i*Sj£lfSCfa!)<T-^*to 
KGIMXCRtfcabCtt* t?-JtView^ Toggle Full ScreenfcteEL*?,, 

Itltt* ShiftSpace, Ctrlj£fcliCtrlT£te9^:T\ l~7<> K7£Jt;Mtj£:r70 KO^TtlzMt jMO^SJ^^fr^fctfr^to 




splitter widgetC^'J^-O^yi^r-)^^^-^"-^^. fefefcattJ-VJI/li+^lzSEIbLi:*,, 

2-707U-A£*S£?S o 

20<WOhr>-7U-Z*£i££t3fctf>IZli,|££^ 




T» ^"a^Pt^^^D LSt" 0 (^lirai7pytT'f7-f> K7fr\ "±©"Outliner Window(77 Vj^'f—^'CJ h"7)fc$qn - LJ:'5i:l»"Cl^t")o 

Ifi^tSfcftle LMB>J£$l/C<££l^ 
TfS]#©^EP^TfJ©7U-A±l^g^$n2.rLj:9c 

K^tikttwrc esc fcfftfc, ta)f^Kii**±$n*tp 

7l/-A-1M;CM*3Cfc. 

70 \"0-7[y-L(J)mm LMB GK^tSCtlZ^oT, 7-f> F7 ^U-AS'J+M XtSdWra^t „ 

»5»feo©7U-A©4 J #SAtl§7.5Ci:tfr^to liDfc©7U-A07x7^9<Wfco£CtrlLMBO U g M©7U-A£lRllft K^'UT, 77 
T.*tCrltb*t o ^feO07U-Attl^O^1ft3&oTL\S^I*&O*if^, Bl^>K9ffl4MZ&tttltf&9*ttA/« 
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Blender 7l/-A££/v£, IfrUl^^^^^KO^O/cL^S^^tUn^/vo Cftte. fct^l^Z-SS^f&^oCl^ Blender ©Is] IM> 
jM&lgfNi. 7U-A-7^ l J^©±T o Shift LMB»J£flU '>U h"^T3£lfCT 0 £*<b, */Mb, OQ-Xt^omot&y (ti&iwy 
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Click and drag here 
to hide the header 



Click here to show 
the header. 0 


■ 








LI. 



Note 1:3D^>h"^T-|iC©/h$fe^Z©W^2om±(^>K^±ISM£fliJtaffi!l )**SFtlTl^t** Cft6tt*20)-A9$ra4&C iXOfr 





Wbrtd 




- Camera 



Note 2: IvCOiKW-C/ 7<3>0)-SPffl«t9lzm^.'CU*?fetf)IZ, ZCTr5!i^fe/J^6^7©En§Momz<L^ii^tf&0Sto 'hSltf? 
70EP©^tr£*ijffll/Cl^7^ HMt-^>h"^li^©-fi"JT-fe0,'\^MtSSIflZ&5ii^^0*-ro 



Blender ltl-V-®ftMZ&mZftZMy*-7x-W&%WtniZ£oT&W?£Zt* t,[,mtdfi£$WJ)7.W-y±T-%t:&£ % 7 
7fl^q<gfegjRB User Preferences 00 KO^illRl/C Themes t{7*/3V^'>yCtS*"C'fT9Ci:*^:-#*to 

^'©^5ffilZ^7^ll>©7n'5>$LMBOr^ l >^t?.zy^T. 16fi£I0^> KW^fcjSiRT-grS-f 0 Blender ft©0-f> TOU-Ali 
EP£&LT»T<E£l*o ^<7)EP£ LMB O^C'J^t5»TyZi-ft«**SnSJ^U:&0*t- 
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□ >V-JI/0-f>K0 (2 Blender 0iiffltt;JS. ttH. Wte^EOt^®^-2/ft**tW^l^^>^"^TAa>^7W^>K^'Ct a 
Blender tf^S/af 5J§££ % ®0M>&P£5fctf)T ~XjV-)VM*JW %mMt%(J)l*&l^Z-~Cto 



Windows 2000/Xp/Vista/7 

Blender Microsoft Windows &*iJ0 OS rjg»)$ftfcli£. ft^^f^r-'^lCSiJ^^Vr-'OtLT =I>V— JUO-f > P5 ^^/$$tl*t< 
m*tf'MT"&l>^«lScmi>£:, ^-f Blender Application ©O-O KOtfl^ti(ZgjF£nrr o 

lilT©^U->va^HS Windows XP ±T'2O©0^> K^g^Ufct©"^: 




^6 Blender 2.5 Alpha 2 





ft iMic0nr.nl. 

ft 




Blender C53>V— K9fc Blender Application. 

Blender© H^V-JWOW I* J2m^tSfiTJ?.*£^*tffc0£*: 

• Blender Application fflO-fVh'W^VV-JW-f^h^ SS^TL^oTt^Sii^^OSto aZ)i#£(ct Windows 0)17,9) \"-±0 
Blender 0 H>V-JW<f> flWMH^'J^tS^T? Blender © H>V-JU0>f> K«5 tfJIJL*J:5C60*1"o 



• Blender OUVV-JWOFO Blender ^JSillLtllglZS/JMb^nTL^ii^WOSto ZCWWCfc, Windows 097.9 A'-±© 
Blender© H>V-JW<>F0 ©74 □>^ l J^t5€ltT\ Blender 0) Jl/Oi" > tfjlA5J:5C&D*t« 



Linux 



LinuxBR&lZfcttS XyV-JI/OOKO liJiffi Blender^' Linux ©5-5tJI/^3>V-JWOK0 ^bJH»)$nti:c*©^^^$n, Blender liH 

Linux ©f-f^HJtfa-va^li Blender^ ©yt^-yfrbO^-Jl/W^ 
^;ST;"f^r— J^tl/cli^li^rov^TAro^Za-lZt. Linux ©ZDV-Jl/^-StJl/OO KO£EiJ(cP*Wf'(C Blender ^JSWU'c*^!^ 
H>^^$tl?.J;?(ZfeO^-r o 9-5:Nl>frbriife<74:]>£*iJfflL"C Blender tf'£e!!]£ft£i§£(3 Blender© H^V-JWOFO 
XWndows^WLfe5-=±Jl/lC^oTPI$n§*^U<^0^t^ 

mT©7.^ l J->va^Hct Blender ^KLfe Linux 0 ^V-JWOW Tto Blender 03>V-Jl/CDX : ? : 5iJlct^lZtH±)$n^t: 
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Z-z+hfrb&WlZMt Blender 



^ Blender©3>V-Jl/^-f>r=0^r a fli:§ 

Blender© H>V-Jl/0-f>K0 IS Blender tf&WlLTl^mtMfrhTl^&mtffiySto fcL J/;-JW^h"0 tfBJ&SftSfc, 
Blender &R|*£|I7U ±T©^#?tl"Ct^t^ Blender ft 0f-9tf'£frftTU3^3rf ! Windows 0 MS-DOS H7> K0-f> KOi: 
Blender 0 3>V— JW-f > KO HJIfcBiflHaoTltafefc* iELL^Or-'^S^IUSctOlJILofc/iL^TO (fcSIM* Blender rftlftLTU 
5*1*5*3- hawMr-Q CtrlW Sfljffl LT*i&(;:ft#*5) feStflOW, 

*.2>«li&9£+i/uft\ Blender tfH£^T^5fr©ffift^)frb&^M&'l&l (Blender 0jgtfJfe93££R&^U i§£(Zcto7liJxJ£tf'£tm 
T5B£EI*7LTL*?JS&m*6r3-*) ^"C'^iK(C;g0ito X/V-JW-f> 0^t-v(;t^0i§pJT (IX^frfliJ^tSfc. Blender 
©ASP- K, ft&tP PythonaWK £4t& TODOLINK-Plugins H) frbf&ttbtlfcWrto 

• found bundled python: (FOLDER) 

COWyfe-*/"!* Blender *K l*Jjft£tlfc Python -f^Wro^^U^tbr^Sglza^^n. l7-tff££Ufcii£(*C©;lyl2-$'tf 

• malloc returns nil() 

Blender ttHftlZ^'J (RAM) §jg5>Sfct597.^S»lUt*» malloc (memory allocate 0B§) tL^Psl^^fiJfflLX Blender 
nt^SaJ^t'J^SSftLctdfcL^to LfrU Blender IZ^Sftfc^Ufl^SSiiSrgFfe^ii^ malloc H&l* nil, null fcl,<(* 0 § 
ilU ^DSGbtlfclOrfcE^LSto tl-C0l7-tf'3S£Uci#£, Blender IS a— tf-fl)5*K:j£L;5fcfta)$^(7**ffr#6<6 
9£* 0 C©!?-!* Bleridera)$l7&5LM*I^IZI^1Sfei!i^^Sf&©5S^fcl^m^tS#*to y€Uftttl^5*ftl»<fcttCI4, ^ 
'J0±iISs Btender0«fJW!)fiJHf3ikt, Blender ^fiJfflWffi6^€USf#5tft(cflfe©^P^^^-tf7S#l7t5^a)S*^S»i:5 
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© 3D View 

O Timeline 

Graph Editor 
T DopeSheet 
5 NLA Editor 

E UV/lmage Editor 

ssj ' Video Sequence Editor 

□ Text Editor 

a. 3 Node Editor 

y Logic Editor 

eh> Properties 
:- Outliner 
gj£ User Preferences 
® Info 

!jb File Browser 
H Console 



Blender^>57i-^T-li,OS^ittt5H^L^>K^^LK-3^©EgftL^'f>K^7U-A iZftmiTm^bSt * =t tlf nflOOK^U- 

• 3D View - v->5^7r<b£tn 

• Node Editor -tO^K 7x'J7Jk ^yf^j^OJ-^mMl^t, 

• UV/lmage Editor - M&U h^— Jl/lC J:5@ififeXT'f^"C't" Q 

• Properties Editor - 'MiRtpOtZfvxO HZ)Jiti£^7r<U£t 0 

• File Browser - Jl/^tgLfeO. □- K/tZ-^frL^t (£<©i§£(ii&g&fc££gi!)Mlza^£ni:to ) „ 

• OytKner-^S/"i5h©^SIZS3t^1"o 

• T]meJine-7Z^-va>S^©SiJ^P^TL^to 

• Graph Editor - 7Z*~: fo-gilbflWtf/fttf tMMj&t* 

• NLA Editor - j^il^7Z^-v3>v-^>7Q)li^UST, 

• Dope She^ -#^q)7<7Sa>S7{7 < >3> % >-»>7,(Zie-&L^t 0 

• Video Sequence Editor - \ltti'-5 > J7&?4}\>10sVVtf\ZW*±.\i%t 0 

• Logic Editor - f—LD VyQ&BMk L&t „ 

• Text Editor - lU yzO HCgSt 5*€fo:fcgSfEofcQ» PytrranaWhfcttfifcLSto 

• Console - Blender TiEfgPvthon£ilfT LSI" B 

• User Preferences - BlenderT-flfE jjlaS'OI/fo H>bf i-Sn&ttT&VtXlZt* 

ftlf tlOOO h'W? ©pSjfflli, ±E0 , J^*(7! < W7t5^ U77U>^g)iz7v3> lll^>K7 gJtC<ggH. 

## 
• 
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Animation 
Compositing 



Default 



Game Logic 
Scripting 
UV Editing 
Video Editing 



Blender® gfiSroSL^OK^S/^TAlCjioT^TU^ 7Z*-Uay> 7ti l )7frtyU£®ffi*U$?&{ZttlZti?&?4Xlt£Wmf&i£& 

Blendertlli, ±S^tt*Ty:7£T-©tt£©^^ 

Animation 

Compositing 

Default 

Blender©iaj&^^if^77-fJU^(Cffi*3tl§U-f7'5 KC\ Iff LL^'vi^ h^TU^'TS^I^/ST'To 
Game Logic 

Blenderl^-CCD'j-AO^VZ^^^P^S^^L^to 
Scripting 

^p n p©5:»1b^. Blender£ SmittZ^jy r-£»c*rT „ 
UV Editing 

Video Editing 

znwwj-ywyv Htj^y^m^-cv- h^nricttA/ei^to zwjzmft mo<y w o^mzhn^ta^vv^-y-Qit 

•%{ZW70h(Dm±mzfoZ>(D-C\ Blender 0»#l;i(ic£<;C:L-;\-c:P B 1«^ 
(7Jl/77^>>r-III"C')^©^ l J->(Z^r)#7.§lCliCtrl^S. ffitDZyj-yizmmXZlZ&CM^WlsSt a 



Screen selector 




Scene selector 




I ■ Default 




19 Scene 


Kiss, 1 ;; 



f7#juKc-te, tewj-ywy^mmmz^tcv-yztm^Ti^to muz^jo hzmiRtzt. zowj^Hzmw^T. 
zois-yizteWiisto 

vzfL v ojy womm izTmwuz^ti. ^> KOi^^t^^-co^Mii-oro^u-vi^iizft^cTn^-rc a^^u-vi^©^ 

mum y (EE) zwvo urr o Jifi © u-f 70 hfcSicufcSiT u t ^ u- a u-r 70 r^f^nst „ 
fcLMBO^OLfjrU^ftijSA^t^^^ 

Delete datablock ^yjOt^t^J-yWmTi^t 0 (J9'J->£y->t?UW£^M0)Z\t o 

7is-L0)mmMfrUcr). orsFonftmvife-gzftiiztt, ^y^yvu-^^i^t a %\zxotz.^y^ r-sis^Wce., ctriuu:? 

TiL-+fT7*Jl.h£±»c?U£U9(;iS:^ 

ynrtfrfiy wzimftiutyvaytf&osto wa±r rmb 3&wjtzt. Jtt^*¥-J5fa(tt)vmmjjfa(±T)izft*mttz\ 
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.blend77^JI/£ft#t i>i:, T^'J-^M^O Ytt<»774 JMZflfcffStlSt" 0 77'0l^<B#l^ 111 Jl^O+fA^'t&SLoad Ul^i^^ 
MZ£oT. 77^Jl/*©^ l J->U'f 70 r-frHS©^ 70 r-^©t"^b^?^^il/S'^^"C^tc Load Ul tfTi-yOZftT^ftti. 77^*07 

Blender£±^<$*3J:?££oT#fcb. ^fi^ r ^-^7P-©tisb(zH^SiJ©^ l J->U'f 70 r-^^T.T^rii^rU^o^o cniZj;o-C*iJ^^ 

1 - Model 

4O03DOOKO(±rS. IE®, fJ®tM[H)^ft©tft07P^T<O^>KO 

2- Lighting 

3- Material 

7TU7JHS^©tisb®7P;tT<0^> K0, KHRCDfeftCDSD-JO PX 70 h^f*-, =rt ?7'j;WJ7Kt>Lttori*S6 

4- UV Layout 

UVM*- vHllOO PX v-=>?Wr>aflP*1<Z)fcto<Z)3D0O K0 

5- Painting 

t^V^>tO Wc#)0UVM*- vfiHOO PX *7S/i>7 M^ttf^>T<>9't5tft03DO^> PX H£IZ#RBffliI 
<i£@BgUc3-305Z3DOO KOStb^MJI^l;:^"^ ;/p/bM0O K0 

6- Animation 

^7lfVX 7-7?V0tf-v>Wcifc03DO<>K r X NLA0OK0 

7- Node 

MUhtzJ- WzmXZteJ- Klf'OSOO PX U>#U>?|g£lfcU^UfcUVtfj*- Vffim^J K0 

8- Sequence 

V?7Tt4** -l^-vXUtiiL-E- K©tT>rv->7->7If -f^, 5^M>t- K©l=Ttf v->7>;u:fyx 94 2^4 >0O PX * 
l/C^&^pytTMOOKO 

9- Notes/Scripting 

70 PM*-* h h) If V50O K0 

wo wnmm 

frl^OOKOM^O r-^oT. ^n^^©.blend07^Jl/"C^L^L^,Sotb, CtrlUtff LTa-+ff 7^Jl/r-tU"C^#L"C<^$LN(;±E: 
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Scenes 

^->tt7q$/i9h^3£fcTfc&:&o 4 ;/-j|/etoBie^ 

f5\Wi3*-y0)£otc<f5\btit& (views) SS^tSCfcfc, I^L^-v0SiJ©*jEI1k ^tMi^^(^SiJ0^-v^fxO;WCg^t?.^i:t"C'^ 
"To Blender ©v-Xife'L^cLNfslD^O^rKi^L^-rc v-^O^II&^Lfcllt: 0 -, fcUliTutflv-VlZ^fl^&rU^-f 1> 

Iff U 1*3 1 r-«#0 Cfcftfl! o 

tifSOOF^^' (Blender 1^70 hfflS±SPlZfe5A-rto Zt> l J->t*>->1zL>!7$*&m(J)Zt) *j-ZrtM$ (Scene selector) J: 
0, *>->£iIflLfcg£j?JcLfc9"C3r£1-„ 



Screen selector 




Scene selector 




[ES Default 




tffl Scene 





Scene configuration 

Adding a new Scene 



(HrW^-XDitin) 







New Scene 




New 




Copy Settings 




Link Objects 




Link Object Data 




Full Copy 


v- 





irayfrbM&ZtlttZtt ( i/->j§tn*zj. -) . 

Ztl6©^*>3>S3i^tSlCl*, *75/x9h(0bject) t*J5fr$hT-$ (Object Data) ©ill^:EL<31#LTfc<&gtf&93:to Blender© 
V'tt4yWB&{to*j3.s %1L ftflU ItJy&Y (Object) hx-* (Object .data, 0bDatai:U^)©2ofrbJ?Jc9:i?U^ 

©^'vi^r-f-5IS^^©^'yi^Hcj:orft^c?nrL^to 

cffl5oco^>3>^e, sss^*o>$/->fre«f bL^>-xzifa)j:9feif wfijf- if ©.t^feif m.tf£Wi vyo) snsirtfftji 

• New(fBi) :£(frb)0v->£«Lrf 0 •f»^->TM*U>^U>(flWfl J 7^JI'hCR0*t« 

• Copy Settings (I£££Ht:-) :£0v->£ftj£L, Efu<M7v3>£llt:-Li:T 0 U>#'J>>7lS£fc:itf-$tlSto 

• Link Objects (tf^i^hS'J^) :S^ffi6*T?Sfc^L^tf-^"C-t 0 C©*^Sa>T?tt, IJ£S*R*©v->c:l^i;:i>T>y£?# 

• Link Object Data (^yi{7hT-^€U>!7) r^SW^fflSz-^^ro^T^^S/i^h^iS^nSt^, Ctlt>0«lSl$tlfe^>"x{7 h 

li, 7c0y->i:f5l^^§:cl<^yi5 h©M^[6]£tf£Mr£5ttni?fc, ^Jv^^f'JJJlGc-cD^v^ hr-$£*t*«* 
Mtt7c0)*/->I^W^x.§Cc:SiSl*bTL^t o (COTSStt, tt^vi^ 7 "T&ftt&Z t\ ±X0)y-y^0)±xm^yx 

-X> KO © Object Data /t*jUZ)M£teoc\ SrU*$/->+TM>W)ct75k$ hS^fEUT? single-user zWf-iZt^Wtf^tt „ C 



■ A 










0 £ 






mjCube 


1 lCube.001 


* 0 Cube 

"0|I 





• Full Copy(7JI/Ht°-) :iitRRrfl^ci*"C'ftfc;SilLMIt 0 -ft^^rto fiTfc#tfi*fl*1±/i/o □D*?J/gy*H*, MilW*©v->©H>T>^ 

aabT-*£tr, ^iw$ta:Ufe^->^fig$ti*to ^©$/-:/©£Ta>#:^>"i!7Mi«$&£tu mill;:, *«*nfe»jBa»t?5k!7h 

Blender Q)T-9^S^;£(CQ^T«J:0ge<g<!S-r5fcfelClet> Blendei-TOM^'Jcrr-fl v7tA £#{%LT<£cHV 
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A brief example 

Link Objects 
Link Object Data 

Full Copy 

±twt*Tm^y-ym'n : ?zmT-Z3:Vh J h\ miz^xm^m^jyot^mmmt^mz^iLOTiUoo 

Deleting a Scene 

v->tU^5^b Delete datablock my<M)%9>yj9tZ>t. v-ymm^ttt „ {^C"J->ty-ytU^)^MX<t£^\ 
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Modes 

f-fcli, B\errier\s*)UD*jyxOh%faO)ffl&V> Ctlli Blender 7JW-te>£#W&\Z fdcUtOtffE- hTSO. MiRLZi^JOf^ 
Oht-r-Tclt^ai^btto €- HitlVftU «LTL^^'yi{7r-Wtoa)^^liSt§iSf+(Cfeo-CL^to P«Ttc {Blender 0 





•ty Weight Paint 




*y Texture Paint 




Vertex Paint 




/ Sculpt Mode 




3p Edit Mode 




C Object Mode 


v^. Q View Select Object 


f Object Mode J j 



=t- Fits Blender0£<©fe0II|;#£^*3O:tf&Q£T: 

• -yu)\=f^y wo)-Miyf*^z\ ^m^mum-n^mmME^mt^zt^z^t. 

• tfiJ^tf UV/lmage Editor GU9lI(k^3/v 3D t'a- "C'fc ! h O<>KO^:ft0S§SL^Mt5Zc:^rc!ito 

Ttt, 7T7vi9 h K© Objects vi7 h) ^Za-IJ $1$ €- KTii Mesh^viO ;e±H;i^fr9(77T^'&*r>atf7'vi7 htf 
&3ctc* ! KTI^Oht-rat Paint(^-f>h) *Z:L-I^;t>9£? ... 



BlenderOt- h" 

k /-./ 1 f7*^N«- hT-fcO, ?^T07T7vi9 hWCM^JtSo Object f-$7P^0>lllltf£fflii (tfefcS. 

^ Edit t^TflU^^^tE^^vi? W 

ISlfct-h" Tab 1 j^(tfet3^r>a©TI^/j21/Bi»*-W-7i7.©*iJffll^.^)o 
Sculpt 

✓ yUbJI/?HE- £6 1 ^vaUfflO^- h\ B\er\der0)Mj.3D-^)iy^y-)l^mmz^ o 
K 

Vertex Paint 
Texture Paint 

Weight Paint rt 

HE— K Tab 
Particle 

Pf-,op Ctrl** 

iff— Xt— h Tab^ 

1. ^Tabli. f7*JH*"CI3 Edit(^H) t-h"£H7j|/^0#;LL£*o 

2. Ctrl*? Tabli. Oi-T K'f>r-(^va)/7tN°-X(7-75 1 a7) : E- Kir. HSO^m- r-"(T7*JI/KCI* :t7'vi7 h KJSSJO^***., fe 

Wt-g^MtMiWfoZltfoZt o Particle (A-t^JI/)^- h'tt )jr^2M^, Z\ 7-7^a7ffl0 Pose(i|?-X) t-Kfc EditateH) E- 
<## 
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Contexts 

JwvtiittdtmyWj Koicii, n>T^^r- t%<on-m^tvz^x. ^0)mm^-\n\zmhri7^z\y^\jZ^xtt{jyT^h 




myvwmimt. ^umyti^^fb^z, m^RUc^yf^Hz^oz^wtto myo&mTtmmizmtt: 

• [^ Render(U>^-) : U^'U^'tU^lC^JIt^t^TrofeOX^jS . 7>^I'f U7*»>7, A°7*-7>7fc£:") 0 

• BP Scene (y-» : v->0l^], 3M£&l/^M0-M&1i $g„ 

World (g-JlK) : ilJtMBJL P. M^7>£'I>h*^l/-V3> 0 

ObiectWy'i^r-) : ro>;C>7r-*-vaX ^tf^vaX W*!tt©I££(U-f V^fil/CL }t»I§:£i:7Z*-ya:rfi 
$g(^'yi^r-0iiSMS)c 

- @ Constraints ; ^ vi^ Kg) H7>3 > 7; ! |— A(&g. h^*>tf, *n£§|ffi0#1±£fl]f8!t5fctt 

■ IZ] Modifiers (^77^ 7) : h l J^^Mt2.^fe<b>^ l J>^g^^;i^lS^§^r\ IN^IfllCtfT^i^r-lCl; 

■ H Object Data(^vi^hf-^):^'vi^hg|^©T-5(7>7a)fe, 1]*z>(J)M&$m. TI£v"^-7&i:)£-r^T^ 
rr o 7^Xyte*yvi9h©^;niJ:oTf^ 

■ B Materials (7t'J7JI/) : MJf , ^)I^Mt5fffgo 

■ El Textures (t93?v) : I¥&B(fe. MJt, 3^7c;5Ut)^ii*Pti./c^7TU7J^fflLSto 

■ HI Particles (/t-x^^l/) : TOm©(ffi£(;t/h£&)tf:^>"ivr% £t*tf>t-;^-Jl/Kr^fFTO&>f H^va-tf 

- 03 Physics *fi, ^-T^-JUK ftH, ^ittn(Dy^[y-yBy[zmmt^ni^ , 

&z\yT*?,ho)my it* )Wu zy)i-yit£hTitt 0 
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Arid 

Add Driver 
Add to Keying Set 
Add Empty Keying Set 
Grease Pencil Add New 
Add New Layer 

Add Selected To Active Shift Ctrl G 
Add Text 



| Add Armature I 



Add Lamp 
Add Camera 



The Space-menu 

WlEWT&C SpaceSfftCfcT\ fvXCD Blender 37> KA7!7t7T"^5^Za-^^St (¥S©«J:9lC) 0 ^©SS^Sfe37>h"©€frS 
ift^LXRetumX-SWUtU^o 

)\- va> 2.4x ©Sl^-JI//K^7.lZifeofe^Za-^I^L/uT: , LN50X"&tlli» lR]f$©k0£ 3D View: Dynamic Spacebar Menu 7 F^">T'ii 
*PtSCtft<r#Sto Ctltt Preferences a-+f-I££)0Or^ 0) Add-0ns(7r=#» KFfrWyZb-lVnztltel&t* 

-»>ZaHS;£l«#"C\ ^©ftiHTT-fl&teffl RTfiErto ffl&H specials (a*$/*JM *Za-(W)tt Edit(HII)€- K WJOflJT" 
Blender fcttJBUTHSIBtt, K#7(77*7C6oTl*3fr, ZLT£(DMy®*jyi.9\*ffmfcZtlTl\%Mz%%O[1£\jtf 0 Ctltt, if 

©Jiiirptro^r^-tfiiifttsfrftBiaiutttAtsto 



Collapsing Menus 

to *UA9$r-*&!7'Js#l/C Collapse Menus OCa-ft**) »36ft*S*U:LS1 , o 



Arid 

Edit Source 
EditTranslatioi 



Flip to Top 



Collapse Menus 



p I e Area Ctrl U p Arrow 



□ 



Object Mode 



mt 



? Lamp 




A Force Field 
A Group Instance 



1 ~^iracn~) 



MacT"©yZa- 

Blender ItM&faU OS ©>Za-*/7»rASffifflbTL^Ufe«), MactttfflbTl^iiftlZli^ ii®£±Sffr;lZi-A-tfm&3Cc:tf 
feO^to -n^IX0^<l^li, MacworldlS® ^@ta»(^^) fe#fij*bT<€3lV, fc€U ^««&5.:dZ;±SLT<£cH\o »J©^;i 
fcUT* Lion 121PM Mac OS X TM2 Blender 0<> KOGW WWt-**E*S» l^O^-y^my^M^t o WUSHWtt 
Blender ©MOO 7)lW)-y\tMy1$W)$\jtc 0 
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Mft+OWW^Zn-o m&^Wjjy^y "Rendered" tfWZim WjT^M'M 
StlTifeD, Z<D--fiT-titnt%tm$&n%}U*Z3.-7<(fk "Shade Flat" »LBJi30W 
h3^£tU nSg^©0^vi^Hi^©^ffi]5^L"CL^t 



m^Za-lif 7*JI/r-0 Blender iCti^tlTl^lfA/o 7 K*i/C«fcoT*lfflWI6C60*t. *DIsirii, Blender EiaTflWt<>Ca-4Jttt 

• ^Tab : < yj^Sa^t— K 

• Q :t'a-^[S] + M/¥^^f^+^ : 7 

• *> Tab<> ShiftCtrl : 

• . :tf7fah 

• CtrlSpace : 7Zt°ab-5 

ZtlbflWZa-fc^S&lZtSlCldu User Preferences( 1-1MK£)(D Add-Ons(7 KtfSOStfEfrt* "User Interface" StJU© "Pie Menus 
Official" 7 K#>ft?it0l/C<£*l*o 

yH^Za-(i±fB0)+-lCfiJ0^Tbtli:L^^U-5^^±lC±##b*to fc€L*^U-$fc/W£f^i;*-T-0ffflT:-£3 "Sticky" 

• 70^;H^Za-7<TA(7)^fS]lCf#t!]^, *-£S£Tfc*Z:i-tf$ii;, ;Ca-74rA#7!7T^fcLTiMfl$na:* ( fs^EMMf M> 

/tt*za-ro7^TA^®£ft(** yza-^te 

mts User Preferences (J.-+j L '-IS^)0 Threshold (L#LMil)^V3>^d;03>r-P-JI/nIt^rto 

T, RecenterTimeout( l JiZ>5-5'fA7^r-)^ya>^0^to COM A7^ Hflt^tk, /WZa-ttCflBJHWL m0£|S]£t+3tf 
74tA0&S 

7-fTAtt^§SaSrj5«t?IC^illLfe0Lfi:L^L^CkX-to 

0l:Jl9$aK:tt PoseMode(^-Xt-K)^OS1+^c^0tfts^Tab©yW^Za-li^©^va>^S^L^1+A;o LftU Object Mode(#7 
vi^HE-K)*: Edit Mode(^€-h")^^a>ttl^D^lRia)**"et 0 zniilffUL^7-fTA^#ffl^Za-lZiiJPLtB#(ZtaST\ CM 
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User Preferences (a-+t"-IS^)ICli;H^Za-©t#^^illKt2.7r7va>^lKo^^0^tc 




User preferences 



Animation Timeout(7_ >*— S/a>5-f L7^J h) 



RecenterTimeout('JiZ>9— A7 1 } h) 



LfrU ^0 Recenter Timeout «^BiJl-it^$nt^fS]li, Ote(C^Za-^'g^$tltlD^feS^^fflt5tto, ^Za-tfUir^-^nt 
Radius 

Threshold(L£l>fil) 

Blender /\©;H^Za-©iiAQ 

;H^za-7^T^ajKti.^;iT\^nfnwffl0^u-5-^'fco^to 

wm.operator_pie_enum li^U-'5-©Enum(5iJ^)7PA°T'f ; &7t;lZLtyW^^jKL. wm.context_pie_enum liH^T^T-h^P^tT-f^lI© 

mmt^miRt^)U^m^tt 0 T[tznh-omyy)iT-t 0 




Operator Enum(7KU—55iJ^) iWoZtllt 
"type" 5iJ^7P / ^£71" TA±£f£ffl U t A° 
Edit Mode h")SW^ 
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Context Enumpyf^T.hfiJ^Wo Ztlli 
3Dta-F*9r(3£ffl$n57.t^ : E- WlU* 



/t<*Za-tt Python Ta-T-f^tSZfcfcT-^Sto Biitt aSCO^-^Cat^.ft yi^LT^^l^ 
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Panels 



m 



gJV €■ t <P /- v * S= Header 




= Tool Shelf 

1/ 





Properties Shelf 
(of the 3D Window) , :— 



3D 0-f>F0l*llC^i>-O(DviJl/7 



;UJKJ, -ASlfllZPropertiesOTAT^OOKOC^ r-0£fij 



;UJUiSt, a^#S^^r)^^e.tl5 Tool shelf(^-Jk>Ul,7) ^ Properties shlef(7n;tT<viJl/7) 

to^-Jl/^iJ^S^tSl^li, View(t'a-) »TooK^-JI/) T£JfPL£ Ufc? 0 ^P^t-Tvi^? ^U^t^Z 

\t. Viewed-) » Properties(^p;tT^)^fflt§/]\ N £f? U?([H 3D 0-f>H0ft£&3 -O0yi^7^m)o 



IuWt^^j KO(CJjS^bn"CL^S^^'"C'(S, (X-3fr(7) Contexts D 7. h) £iiliR"Cg£-f „ =&Context(c3D2.-'^JK7)M J f ) fI^lli$^^r 

• ^±mzfozo<yxvh(z.m7is-Lftm^yTvHziy,Ttin. =nmz3*o)v<(yi?AoTi^t)% lmbgtw^ Ttv— juk. k 

^t^t.y^y^{ttc\tyi.)Vl)0)h%Zh\zmti^t o 

• Wheel Z 1 £{£fflt5fc, ±.T\Z7JlU-h\j$$ 

• Ctrl MMB 0 *m\,tc$$X' , )7£tt\zmfrtt. X-MytX-LJO h*l£to 
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Buttons and Controls 

myUiiOm^mmt. Blender^-7i-70l3(2t^T0Ol>l£iTJ^ 

to 

Operation Buttons 

LMBeT-^'J^b^t^lC, ^iI£3lftt3*'5>7;To f'7^Jbr-© Blender X^-AT'li* 0cfe©MfeST-M^lt6n*1" o 
cn8©JK*>0)±T? CtrIC fcfltfc, ^© python H7> hWJstf/K- h"|ZIItf-$tU python ^J-^T^VJ-T^X^nV^mit^Z^ 

Toggle Buttons 




Radio Buttons 




Number Buttons 

m%my) 




X: 1920 
Y: 1080 
25% 



mumy 

1. -^KITMIfc^jEtSlZli. /KSXDffiffiiJIZ&S/JxSfcHfcfl^ LMBGT?W^U*to 

SlfflPiT-SgM^tl^tc ffciOOlZ o Shifts UtSSIztSfc, M£ct0»<Wflir££? o 
3. <j Enter LMB Br, fit^A*t5Ck*^§*to 

fit§¥A*tSfct, \ Home Sfeli - End Sfftfc, tBH©3tsi^li5SJilzA-VJI/^iliL*to Escfcfftfc. lSII*farV>fcJI/$ft3:t 0 

to 

Expressions 

(it) 

6©ttfc0lC» 3*2 ^ 5/10+3 0)J:9&IBljC§A*tSZtt,T?#*to Pi (3.142) 0J;9&£», sqrt (2) {2®^fa)0)*.lUffim>®.mt%Z 

Otl Python £Jto Zg¥1iB$tlgT 0 f<r<DfijmW%fc&¥£%ttM T$&ffiL Z<fd$L t maf/i mock//e reference 

Units 

cms) 
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• lcm 

• lm 3mm 

• lm, 3mm 

• 2ft 

• 3ft/0.5km 

• 2.2mm +5' / 3" - 2yards 

Menu Buttons 





4. "X-^^liU^^'SL^tc 

3. t{?'>a^iJK5tSlCliJJ7h©^fiaO)"-"^ LMBGW^LSto 



*Za-iK*>:7n^a>t>9-O0$'f?tt, ^e/a>©HSOSi#Of^WS: l J7h^a^LSt 0 fcfcjitf Add Modifier Ttj'^Xot, tefflnTftfet^T 
(DttUj '7£ yii-C4 /SUrf o 
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Add Modifier 








Modify 


Generate 


Deform 


Simulate 


tfc UV Project 


* Array 


~K Armature 


If Cloth 


'§' Vertex Weight Edit 


r d Bevel 


9 Cast 


>* Collision 


Vertex Weight Mix 


r a Boolean 


2 Curve 


ft Dynamic Paint 


§ Vertex Weight Proximity 


hi Build 


▼ Displace 


$i Explode 




fS Decimate 


.S Hook 


d Fluid Simulation 




t Edge Split 


EE Lattice 


*~ Ocean 




B Mask 


j ■ i Mesh Deform 


♦t Particle Instance 




•1 Mirror 


■6* Shrinkwrap 


♦t Particle System 




* r-'uitirrT.olution 


/" Simple Deform 


ir Smoke 




X Screw 


Smooth 


•> Soft Body 




(f! Solidify 


1 Warp 






^ Subdivision Surface 


* Wave 





^fttc^fVyiimyommZftttft, SE^CCfeO**! Blender 0f»7Htf-*«»Lfcl^i#l*, »J©^S/i!?HZflU>{7tSfrs St 
li* 07tU7JUC "Fake User" £#*3i&gtf&9£T (70 r^±-0T-97P^r::L-l*]CD. ^^©f'-^^P^T^OD^va^^^U^Ut 

T)o 

Fake User£-3^Tfcoc:l¥b< » 



Color Selector Controls 

(feil^>r-P-Jb) 

Blender "CIS 4 flUO^-hf^-^M^St 

(t7*)1 h), lE^ft^ (HS + V), IE7JJr2 (SV + H) teJ:tf JEJjM (HV + S) 



if0)*7-tff*-(Zfc*iiL"C, filfl^Ffi© RGB, HSV, ^LT Hex*7v3>tf'&9£To 

Blender (J RGB ^ HSV $M/MkjAS[&ttl^?a 
Hex fitli HTMLA^-roa^tlRl SiT'^glfctTJ:*,, 

fete. Blender ttT7*JthTS!f>7tttjEU*t. Blender rfl>7ffi!ESftj®l;:fr55&EO^Tg£b<lj:, &MMMtB& *-*MCk< 




m2-^-t 0 ^--nB 



Circle (R»)(t7*JH0 

(brightness) li^©±TlL:#i;5A-riSS'C^to 
1212 - m-\t*M- - TO S^JKESUo 
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BOS - tf«jb— 
jEJiB (HS + V) 

Square (HS + V)(iE^ff^ (HS+V) ) 

Hue(feffi), Saiuat)on(M)^7^ValUB(tt) -*■ £&mfft\Z&ijki5ft£t* 
7.M#-££(::llfrtfc* 

tiy-fryl)- (HS + V) %Zfi<1cZl\ 




H4 - Tfi-CSHJ- 
JEIjB (SV + H) 

Square (SV + H) 

Saturation Value (fit) 7^7. Hue(feffl) -»Jj^-If5i*-4»*C*«yt-t* 

ni4 - m-\t<sh- lE^r* (sv + h) &rsr<£$i\, 




|5-*7-bf?*- 

jE^Jf^ (HV + S) 

Square (HV + S) 

Hue (feffi)v Value (fit), Saturation(^S) ^^-t^-fllEM^ ^feW^l, 
IH5 - - (HV + S) 
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• ±fcffiUB&%&tt£[t Mouse wheel 

• *- Backspace (ife^Ut^hUTf 7*JH-0)fe£L£to 
Eye Dropper 

UtIW h) 

MHSfcJBtSfc, Blender ^^>KOl*l0ffS©liRfT^bfe$+t>7^t§^^"U'#ito ttB^-tf^-frbtu ^-^PAt^IC^;^ 
Cascade Buttons 

^>(C c to-(:ii^SW(ZiiiP07n'5> ; &g^t§^feOito Ramps /t^JWCtt Ramp(^-^>7/feM^) fcUHftlS K 




Color Ramps tfy?—j"J~J) 

Add(ilfiO) (7K$>) 

Delete ( ft] 
F 



Jj^ACWi-f W>h*C*7-^hr/«f3fiJnt*k, i^-^h^ffiLS^ (index) £g(lffx0rf o CfflfflliiiJp^tltiiUS 

to 

^frbji^tt: 
B-Spline (67.^7^ » 

Jj7-ZH5CflZ B-Spline ttWHHSSl***,, 
CaidlnaI(ft-r<rt-JIO 

1iz>-^V^\Z Cardinal MFa^ftt^to 
Linear('JZ7) 

1f7-*MlZ Linear fflBftttl^to 
Ease(-f-X) 

*7-7Hr^U: Ease ttlHtrffiltS?. 
Constant (— 5!) 

#5-ahtflC Constant liral^^L^to 
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Position (fetE) 
Color Bar(#7-M-) 

m$RUci]y-7,Hym(D&t7)i77%m%tzt)^-\ivti-%mz5to 
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Blender Internationalization 



TSlZli, System97T\ User Preferences^^ ^TK© Internationa I Fonts0^^3>Sh^Jl/^IO#Z.L*1" o 




English (English) 



Interface 



Tooltips 



Enabling international fonts in the User 
Preferences window. 

Language 
In tG rfd cg 
Tooltips 




Blender with the Russian language enabled for the 
Interface and Tooltips. 

£€^7 l/CU&l^fclzajgLTXE^o #HKO)JifTJRiRtt, KP^'O^Za-l^a^^n^to 
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Quick Rendering 

What is rendering? 

(uysru^vcH?) 

2D®^#/$t5^Pt7X-to Blenderli, tfJl/^, W7Jk T9X?\>s ^t{>^ £j£0-r^T£#JtlL:AtVc\ 

• Blender ©WSPU^^'J^IVS/XCI*, ±lC2-30fIjiItf&9rf 0 7JMs>fTU>?<l>tdti(»b<l)T\ tt£tt OpenGL U>?'J>tfO) 
tdtXDWCto Cffl^-i/"rii.®«©U^U>^IZOL^"C©S*fl<Jfe*D^lftWU*to Blender ©rtSPIdafc&SftTl^ Blender 
lntemafcPytfn57^>^>^>5;>lCgaLTfeofc^<^0feU(0rfentf> I^MU>^5^^U>^ l J>^ lCO^T®-tZ / 7v3>^iJa^T 

• wiki7Za7JKC(i, Cvcles U>ffU>?I>y>c:L^ A'-va>2.61frb Blender (Z|§^^ntU>^-Wffl©iZ^V3 

Rendering an image using Full Render - Blender Internal 

(7;i>ts>#''J>#'%&itcW&0)\sy9 l )y9 - Blender Internal) 
€- K: K 
7fc>Mr-: F12 



Render Help f [ Default 


5f Render Image 


F12 


£L- Render Animation 


Ctrl F12 


OpenGL Render Image 




OpenGL Render Animation 




Show/Hide Render View 


Fll 


Play Rendered Animation 


Ctrl Fll 



M ( Info) 00 KO©^?- 

Blender Internal %&mtfc7Jl>l'>?U>tfA* ^©L^tlfrffl^S/3>"Cl^ifeT-#St: 

• F12*-£#t 

• ynrtrrt&W » Render(U>5'-)ll>T+7.h » Render(U^$f-);t*JHC^i!)L, Render(L>#-) myZfflt 

• Infodf D'JOW ©M^ffrb Render(L>#-) » Render Image (Mtb'^fJV^ tm$8(lnfo)$-f>h"30 / \yy-W 
ft) 

• Space+-^ffLT, BlendertD&fjifcteJSU Render fcJT*>-&A/T?, Render WJ^t*. 
U>^' l J>^*±*^7ti.lCli N Esc U^to 

Rendering an image using OpenGL Render 

{OpenGL U>#^£fcoTm&m\/y9 x M) 
h": K 

**Mr- : 5fc£^„ Kevmap(^-7'^) » §0/1*2 Mr-£aEflPTi*rr o 



as 





✓ a Render] 


Play Rendered Animation 


Ctrl Fll 


Remove Render Layer 




Add Render Preset 




Clear All Restrict Render 




1 OpenGL Render 




Set Restrict Render 


Ctrl H 


Clear Restrict Render 


Ctrl Alt H 


Restrict Render U reelected 


Render 


F12 


Add Render Layer 




mmmm 



• ZDtyy FOO^jV-VOpenGL Render Active Viewport OpenGL ls>#'J>{f)WMt%<> M7Q)&1fOl\tc/b$fe 

• Infodf IS) OiyWWM&lfih Render(U>#-) » OpenGL Render lmage(OpenGL W&\sV9 l )l>9) EiitJ(#l&: 1m& (Info) $<r> 

• Space*-£ffU~CBIender0}£^£MU RenderttT^jhhTs OpenGL Render Wto>Jt% a 
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Adjusting the resolution 

▼ Dimensions 



Render Presets 



Resolution: 


Frame Range: 


( ■ X: 1920 ■ 




■ Start: 1 


Y: 1080 




< End: 250 » 111 


L 5 °-° > 




Stop 1 


Aspect Ratio: 


Frame Rate: 


[ « X: 1.000 • 




24 fps i 


I Y 1.000 j 





^ 100 I 100 

Dimensions (vt"5S)yt^Jl/ 

Render(U>^-)H>T+7,h © Dimensions (-tf&)/1*JI/ rtt, j!Mftlt**KtSCfaflW*t. Blendei©f7*JH*aK>7Ml'T? 
I*, 1920x1080©50%l^ft^OIZiS^c5n"C, 960x540a>®fclZfeo"Cl^T (Dimensions; Wl/©^y-vl^0, 



Output format and output file 




OutpuKllI 

(/tmp)lZ^^gn^1- » 77>f JKOMfffiaaat CfcS XjT-MMlJ&ex h7*tftZZtt,Z-&£tft* Output (UJ*)/t*Jlf©7*JU 



Saving your image 




r®f££SiJ£&#j#-f7P>/ 



Blender (*®&£gI]MIZtt£#LT<tl£1±A/ 0 B(i£fiti¥?3£ti:, F3£flt*K UV/lmage If ^'J-O h^M-fl) lmage(®' 
Save As Image (Bfll&ftff) SW50L** 4 ZQTQimW* BlenderftM;^ J^IWII^ U>$r'J>{7Lfcfc©£iBf 



I) * 
its 



Rendering an animation using Full Render - Blender Internal 

{7;irls>&y>{fe&otc7-*-i>&(l)\/VWM - Blender Internal) 

Jt^Mr— :CWF12 
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Dimensions 



Render Presets 




Dimensions 



7Z*-->3>£U># l J>?t3ffl(if8firt\ Output(ttJ2j);t*JKD Frame Range(7b-A*&H) (@rDimensions(^>£);t*JI/jT-^T-&II3S 
jF$tlfc«B#) *&miTs U>$f'J>^$n§7Z^— >3>©7U-Attia £5£§tLrr o IS]H tt 7^-^»0#rFPS;iZj:oT:^lt$tl, Frame 
Rate(7U-AU-h) KPstf^Ltth (llirDimensions(Tr;S) 1 't^Jl/j(7)W"C'^iia^$nt^^)"C^«L^to 24 FPS fro 

• CflWttJUT-tt, 7Z*-va>£7L-A 1 T-IB5&LT7U-A 250 T?$l7$i*SCt^LTL^to FPS ©IS^Ii 24 IZiS^fcriTUS© 
T\ mmo) Blender ®'f>7h-JU"C-li» 10 fj>07Z*-va>££9iiT (250 /24 = 10.41 *J>) 0 

Blender Internal I>v>~C 7^>^>^^fflUt7Z^-va>0b>^ l J>^lis *a>l^ tlOHr^/aVWSCWft?***: 

• CtrlF12^flt 

• Properties (7PAT'f) , 5-f>K^ » Render(b>9'-)P>T+7sr- » Render(U>^-);t*JUZ^ijlL, Animation(7zy-va»^> : & 

• lnfb(ffi$6)^>K30^$rfrb Render(L>#-) » Render animation(7Z^-^a>U>5f | J>^') dtfc(#fl8: Header of the Info 
Window\Mi$?.) 

7Z^-va>©U>^'U>^*±^7t§(Cli,Esc^ffLito 
Rendering an animation using OpenGL Render 

(OpenGL Render ^fflLt7Z^-va>U>^' l J>C') 

h": K 

Mr-: 5fc£^„ Kevmap(^-7'^7) » Ttta0fteMr-ttfll'e§$1'« 



Info Windowfl'V^'frb Render(U>#-) » OpenGL Render animation (OpenGL 7Z>-va>L>#'J>9') fcilfc (#M: ti$S(lnfo) 



Showing Only Rendered Objects 

Jlw Mr-: Kevmap(^-7^7) » TftfcaCP^Mr-taftl'Cttt. 




■ Render 



B All Object Origins 
& 

0 All Edges 

O [ | | z 



Scale: 1.000 



Subdivisions: 1C 



7p;tT-r>iJi/7- 

DisplayC^^) A^JU 

l/^US/WCtt (Full ifctt OpenGLfll^ft*.)* v->fi0-»*7vi9 hil«U>5ry>(«F*l&l^i<rfl«*0*t, ^©SSIi. Iflfctt 
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Blenderli, U>9'U>^n5^'vi0h€(^v->l^(Cg^t§^va>$J#^-CL^to 

U)\t^jj.)VJ ^>3>^P-JP$#6^6SLXL><t, Displayed) yttjl/tfUofrSlifT:*,, aWvaXi, t^Vx 

$o*< Only RerxJer(U>#'J>tf*3fc©fflaO *^^ayt*»ftL*Uj:5 - Ctlffc^ U^'J^tlS^S/i^^^a^^tl^t (Hir^P 

- Display (^m^Jklh CCD^S/a>tt, OpenGL ©U^'J^^fflLTia^^fiJttSfc^fc^fflUSto 
OHIM)t^a^Sa>ftj|«HiCt*Ckft36ni , Co 

The purposes of OpenGL Rendering 

(OpenGLU^'JV^OfflB) 

OpenGLU>^f'J>^tt, S^E©fa-/|?- HDK^hflJKDU^'JXffifWSCfcT?, 7Z*-5-tfanimatic(*7vi£r-0S]#, SIVBfcflL fe 
OpenGL SttftffifflUTl/V^'JX^Fftfiarc, Hfcgte 3Dhfa-7l?-HZ^$n§fe0)fcl^i:<6L\r-L^&l^(iH^, ±JfcWkTt*aT?to 



Zftff OpenGLl/># *- VOMT-f : 




^LT, Blenderl^$[5U>^U>^I>v>^fflU/c7y^^>^>^'^bi:'t: 
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Blenderli, 3&ftfeffl^^lXSS^^Ci:^feL^?[Zl-5^<©^>3>t«I^SiizTL^to CUES Undo History, Auto Save Save 
onQuWUiKDmttf-aSnSto ZfthMmitt KZ % T^ilhV^m^ilTl^t 0 Undo History li&£fc0*TW£'J7hft(^#U 
Auto Save li3Dfet©^p ^ p^A'-va>^ft#t?.i^^©^it^^IL^, Save on Quit \tB\ender^m^t^(J)77^ H^&mUU^TiftZ 

to 

Mode: All modes 
Hotkey: CtrIZ 

tethfoynyym^iz. mtcoyw^m^yy^t^m^t. ctrizsjtpurr 0 
■JFo 

Mode: All modes 
Hotkey: f ShiftCtrlZ 

ftl£(Clx0^£7^>3>£ff ll^T-rSiaa, o ShiftCtrlZSftp l£f a 

Mode: All modes 
Hotkey: CtrlAltZ 

Blenderlift^^b32^r©^K©lSit ; &ftJ#L. CMAWZWt ^tvm^V^t a ffS©7^V3>^^U^ti.i:, f£»79va>£?^T7> 
F*L7\ JI^Lttt;5i!^ML$to 2^SiJ^©HS^5^;±SL"C<f$Lv l>cT3li If'^r- mode, and a^- r-"(ZHffl0t©"c\ ^LT 

Global undo LUHa^nnmot ^"c©^- wtcmmvt 0 aDfefe©^»)©iait^f j#br<nst^\ ^©^iitu-cv^f LWMfrZh 



Link Materials To: 



New Objects: 

□ Enter Edit Mode 



K , 

^ Steps: 32 ) 

Memory Limit: 0 J 



Undo options 

TVK-JS^JttSfcBUJttCtSIt:!** User Preferences ^OKOI^f KlLT Editing ^SW^LSto C0)i2^$/a>"C^StSCfc*^^S© 
li: 

Steps 

Memory Limit 
Global Undo 

Edit Mode 76 O BlerxJer^7$/a>£ft#t3Zfc#7£S?„ fcfcxlis #?$/'i9h£«$i[Ufc0* /tWWDRjettEUfcD, : E- 



Save and Auto Save 
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Save Versions. 2 




Recent Files: 10 


i 


•S 


Save Preview Images 






Auto Save Temporary Files 






Timer (mins): 5 


— > 



Auto Save options 

t££Mb"f Blender© Autosave Wtf&%%\Rlt%Zktft: m Z£t 0 User Preferences^ KO© File tWW, Blender^tiffttSs HUffl 



Save Versions 

§ct9. Blenderl^JI^L^to cnbffl^-fJUifiSSS^^CfclZfeO^t: .biendi, .biend2, fcl\?m£(ZA-ya>©^£&&£ffi£ 

0©;\'-V3>rJ#oTt^c:1'5c:: *. blend (ft^©t-7), *.blendl (fl^^b2Hg©ti-7')and *.blend2 (Jlf£ftb3lt@®t2-7). 

Auto Save Temporary Files 

C©yif5iK^<E*>Ct*k, iliT*©'ft*©A'^7^llt 0 -^-B#7 : VU9r- l JI^ ^^/.Tft^tScfcdlCBIenclerft^LSt (^©i§ 
RfftOUTIiUser Preferences^ KOffl File /tM£M)„ CtllCj:0^tlf IfcfilffCDllIHMf^JlllfCfllSt* ^ 7- 

Wftmtffimzuvsto s«<i#snfe7MJM4, a»ttfflur*wwit6n, .biendMTsm^to 



Recovering Auto Saves 



Recover Auto Save 

File » Recover Auto Save... Tiifcfitff77<Jlf*IB<Ctafl t P**to i*llffStlfcyt-2^>1fP- T\ ft3!f<fU9 HJ© 

SES0774JUC* ffiS© -blend 77-f JUfcUT±S#t5CfcfcT"#*to 

Recover Last Session 

Blender^^§T^"§ctctl^ Temp T*fU7 MJICfS^$tl^quit. blend 13, File » Recover Last Session rl8#£t"o D7— h1"5c:. Temp 



Important Note 

S»fitffS*lfc77<JWHl7ct5fc*, Jil£©Auto Save WTT^tlTJslKIC&fefe^TTofcaSb^S^Mtt^lOtlSto 



Recent Files 

^©ISST-tts File » Open Recent +t^Za-IZU<o©77-f Jl/£-RS^t 5ft£$iJ#Pl,i:T 0 
Save Preview Images 

TXib^tf 0-f> r^fcOH ^-S^HWCDT'Wii-flW^f^^ hTttfi)c£n£To OrT,b©7Ut::L-£ .blend 77-f MzUWt^Z\t. 
zmzfvBy^mzlTitiZls (i-tmtlT .blend 77^l/©+MXliii;trf ) 0 
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toUtcff Blender Z&W)tZh\ *-J.-0)Ty HJ© File » New Sfctt CtrIN TlffLL^P Vj.0 VSMWtZt* %f\U^v-ytf User 
Preferences (a— tf-^U77b>^) lZft#$tlXl^T7*Jl/hffl$/->^6^J?lt$tlS1"o 

**Mr- f'7*Jl/r-0v->£^M"f 2>ia3, lS0y->(:^I&t^I0tM^TU CtrlU *-£ffL£?o 




Make the current file the default blend file 

Python: bpy.ops.wm.save homefileO 



if^yj-yyo) Save User Settings £ LMB *_XttO?>9 l M) t$h\ <J Enter *-£ffLS*o *V>-feJUi Esc L*t« 



^Ii-frb jCa-frSr 77tJI/r-©v->^Mt5ICli, IIfiO)v->!&^&t ^TflM^T^ File » User Preferences £ LMB^JC^^O 
77U^7) o User Preferences MiS/pf! 7F$tl^1" 0 



Save As Default Jtx"9>£ LMB G(£7077U , y7)T"^I!3H5!#l'£t"o f 7*Jl/h0v->£ML&lvtl£li, User Preferences 
( Default Scene #'9>£7Uy7tmc)P^DT<£'cH\o 




^ Object Origin Size: 6 



Display Mini Axis 



Size: 25 
Brightness: 8 



View Manipulation: 
Q Auto Depth 
Q Zoom To Mouse Position 
B Rotate Around Selection 

Q 
B 

O Auto Perspective 

( Smooth View: 200 J 

Rotation Angle: 15 » J 

2D Viewports 

( Minimum Grid Spacing: 35 ) 
TimeCode 




c 


Size: 15 


) 


( 


Handle Size: 25 


) 


c 


Hotspot: 14 


) 



Menus. 

Q Open On Mouse Over 
Menu Open Delay: 



( 


Top Level: 5 


) 




Sub Level: 2 


) 



Xi#tfJ^B#0iS^lZf7^Jl/r-0v->^7rjt5(Cli File » Load Factory Settings fc LMB 0(£7^77W) U^to Ctltt, T^TOUser 
Preferences$7rj©X^[fJ^B#lS^(Z^7cL^to 



Details, info, download: http://amrc.altervista.org 



Page 103 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - OSjPjjjjMgjrVTgV Blender JA wiki PDF Manual conversion by Marco Ardito 

f-LVOim^v^ya W^yy^mztUcMZ. 00 ^Blender 000 WtvWvy^fott^MttiZV Vmftttt&iZttf 

File » ScreenshotSubwindow ISil^E^Za-^va>-C1S^ffl"C^fe<feoi:L^to CtrlF3 7:70 y ^Q^-M^m^t^im^iH 

T, ^L-C"ft#" T'File Browser SBBIttf, 77^fJl/©^RlTi:=SfI§fH^t§^^"U^^-rc Z0^^liBlender2.55/K-5ftg$-SLr^^^va 

File » Screenshot All itt^Z s ^-J.-tyyay'CUi^m'C^U<UoTl^t „ * ShiftCtrlF3 rttfS^lCfeorUSta^^tlSto (5IE£3<: 

Windows©® iS^fv:?^ 

^'J^- Wzwm*\>y?\>tZ>\Z{^ CtrlPrtscr£fl l/C<£'£l\, 

^ Cmd* Shift3 mtmWttfrtTXO M±(D77<( MZimtZo 
CM Cmdo Shift3 mttOWX- NZWWttrtTrt** 

% cmd* shiM mtmmomm^rt^o ±0)774 Mzitmzo 

Ctrl^g Cmd* ShiM SfftWTO- KIZ®ffi©^m^v^vtSo 

GNU/Linux Screen Capture 

Ubuntu ^ir"©ZL-+ft"UT'f^-^0v7TA"C1S, Prtscr ttWM^J MZ**y?\>tZZtffV£tt 0 
mtcVJOvayttTttmZiZte. Ubuntu ©^it'J^v r-U^bA^T'^Sgtk - recordmydesktop J^-^aV^fflr^to 
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Blender Screencasts 

(Blender0i!S£iiUT3 (7,0 X )- S J^J.Y)) 

h": T^Tflt- F 
*9Mr-:ABF3 

va-h^h AltF3 WJ-^^HWWflBttbtt, ^{7U->**ZI^Hifi*^tiiH*31»H*CIB»bltltSt« ttJ*»SC^»ai** 
Rfftt U>ff- (Render) H>T*7r- 00 P?G> tfjjl2&^ X'ltS LS* 0 77'J->*V7 Hif 7*JI/ \-X"\t 50='J|j>^fclZ PNG ig$ £*v7 

?*-u /tmp 77rji/^iz«#L^-r 0 MBccftu^itiHrid* ai a (output) ^^©v^ta^j^utl^ mw77<um& 




ZL-+f-i££lf^lI&2>*7va> 



K®0 FPS g=fctt iI#il^if$r B 1Pilj: ZL-+f-!££ OOKOfi) S/7xTiJt*JI/ rli^L^t. (mra-tf-^^lT-f^lC&S^S/a^J^ 

Blender 077U->*V7 Mi&WII>tf Jfcl/U*&(,VJ)T\ ftfefflV7 r-0i7^o"C S #T##t3&gtf&2>"CLcfc9o MZtt Audacity § 
Blender i:lia*£;bt±T(£l,^r „ 



Blender a)7x{7'J->*V7xhSIBJ&tSfc 1f $g(lnfo)0<>K0 ©^'-tf^frO. ii®i?±7ft'$>tf'S^$n£-f 0 
TOMrji^ti^BtrotllEOOKOjIi, Blender S*8»ftL"U*8fc#8D flHR^VK-JCOA^-rt, aW-y^aHE-KCASfc. ft 

iiif±^>«n^t(ii^rfiiiff±7n^>0^§'rffgo^>KOj)o 



er.org 261 | Ve:8 | Fa:6 | Ob.1-3 | La:l | Mem.6.97M (0.10M) | Cu 



ender.org 261 | Ve:8 | Fa:6 | Ob 13 I La 1 I Mem 6.97M (0 10M) | Cube 



/ V)#-®flfett Blender 2.61 ©fefflTrt) 



tffgO^>KO0)^-(zfe5i?±7n'5>liina)^;i-C\ ftS^lfcSilfclir^tt/vo Esc S#*$/3-h^NiMtaK>$7x-;W> Blender 



▼ Dimerts 



Resolution: 





— -. 


X. 1920 




Y: 1080 


I 50% 





Aspect Ratio: 



X: 1 000 



Bord 



Crop 




• g#®i$fcUT 3L{7U->*¥ZHH»WSfc, MM Blender ©^KtettflDfiK:***!**, 



q n pgli^iC(JPG. PNGte)c:I£ 
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£(jPGff^0r o ° p j|j;^f3-)r»9£t 



Blender Window Dimension 

(Blender ©^-fVrW'fX) 

Blender 077 l J->^V7r-©tH^^Iii^^^;S(NTSC, HD, Full HD fcifKl/C, Blender ®^>W^ttfctilAlfclBWM— SMPl* 
3£>£tf&QJ:?o H^K^-Oftb Blender Blender ©7<f> \r^0)^^W\W^SMT-f 0 KMXABOWBIllCO^TP 

LOftSGtt H>7-Jl/>f>F0 £Lr!l<€$Ho 

Addon: 3D View:Screencast Keys 

(7K*» 

3uIf^07W> 3D View:Screencast Keys IS. 7v7U-:>**7xh©&®*l;:A2l£ftfc*-^ WTftftts i:fcli^©ffi&£fri+£, 3D 
®S0£TPSlCg^L^to Z©7K*>li f'7*Jl/h"C" Blender ICf5]ffl$tl"CL^to T©®&teC©7h"#>©97"£lil*fcfcC3T-?o :©7W 
>ft*aiZt«U:l4.» i-tf-^S SMUT CtrlAItU, 7h"#> $7"lZfr^, 3D V/ew©7h"#>£$lv$-f 0 ?i'>9*';>77(T®®frmStfelZM 
<=M h^Tl^*)S9U^LT»7l^**»£LS*. 




Description 
Location: 
Author- 
Version: 
Internet: 



Display keys pressed in the 3d-view. useful for screencasts. 
View3D > Properties panel > Screencast Keys 
Paulo Gomes. Bart Crouch. John E Herrenyo 
1.4 



® Link to the Wiki ) ([^) Report a Bug ) 



7 YA"J : 3D View: Screencast Keys 



=E- h": t^ZOt- K -» 7 W^WMb 

: NT'T'pytT-fviJ^ ^Htf -> Screencast Keys £7 
^Ii- : Viewdfa— ) » Properties^P/tT-f) -* Screencast Keys 57' 

■ 



Screencast Keys 



Start display 





Pos X: 5 


PosY 10 


^ Font: 20 


Mous: 60 




Screencast Keys 7 W 

>©57 



mi 



Screencast Keys tz7va>^'iiAPc5tlStc 



Start display my. Z(J)tfty%Wt£* A7Jbfe*-^*-©ifca#£fct±tf 3D^>K^©£TPS£7n-f<>tfT**N:LTi 

** 0 HD^^-QltofcfcttfclKHStfc* ^©S^©&3ldi9iILfclII$ nS^trxnj^o^to 

Stop display tK$>: li ScreenCast Keys ©Htf£±S/)^1"o 

PosX: Screencast h© X MIITl" 0 

PosY: Screencast h© Y HJIT'To 

Font: Screencast T*7h©7#>MMXT"3"o 

Mouse: Screencast ©7777-fll>©+MXT: , 1"o 

Mouse display: Screencast h©ii ^riSl/St" <> 

Text: »$tlfe+-^^7 k iK$>ST*7 k hfcLr^^L*t 0 

Icon: 777£7^H7c:LT, *-Aa£T**r-fcLTSjSL£to 

None: *-A*©tl$K©&S^U 707^5 >©1f ffil*a^L*1*A;o 

Group Mouse & Text Check box: ScreencastT*7h©Ji9IC#£oltTM J PT<L£t 0 
Color: Screencast T*7r-0fe£;iilD'£t"o 



^ SrLl^SaZx-f7K^> 

Blender 2.5/2.6 ffl©7rvfyc\ 7^Tg/u€#£fe^#©;WU->>ayh£fc0s it!£ Pasteall IC797TJ- Ft 2>t©tf£9rr o d©7 
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Help system 

Blender li N F)lHyb£U\Neb^-W^)iyttvBy%Wl}ftVZ±o[ZteoTltt 0 Info KOO'V^'-t&g.Help *Za-£tf-l/C79 
Web Access 



Q Manual 
ft Release Log 

ft Blender Website 
ft Blender e-Shop 
ft Developer Community 
ft User Community 

ft Report a Bug 

ft Python API Reference 
|jj Operator Cheat Sheet 
H System Info 

& FCurve/Driver Version fix 

^6 Splash Screen 



Help menu 
Help Menu 
Web-based Help options 

Manual 

Wiki Manual® g Mr- V<DM >T-7JUliift"C*** „ 
Release Log 

fj ffl * 0A-V3>(7) release notes ©Web^- S/IZJEtlT^S 1" 0 

Blender Website 

BJender flD/tx-A^- vlZiitVC^to 

Blender e-S hop 

Blender Store 0) Web^- vlCilftT f » 

Developer Community 

blender.org © Get Involved ^-S/lcatlT&afr. a7)»A^-viaWb>?-0. y7Wi70>IMk WQt&Bs IWPZMK 

User Community 

BlenderIC Wj^LTl^g) User Communitv (?)0i7'+H r-©LUr- 0 

Report a Bug 

Blender Bug Tracker (M-2/lCiItlT 3fe^T 0 

Python API Reference 

□JWI^W—SflPlftW UTL^S Python application programming interface (API) crL^^liBlenderi: Python # : 5lMCjiHI'3"5fcablZ{£ 

Internal Help options 

Operator Cheat Sheet 

mm~*InZUPython(D&Mtt-'M.mZ{ J T, OperatorList.txt 77^( JltbT^J&Ltt a CONMhtt, hIfV5^UT7^iZ7 
Tct^to Browse Text to be linked ^Zn-'JT.r-^WLT (Text Editor 00 ^©^#±0) New 7ft'9>©[$t) , fijffl pj^fe 
Tex©lock£^$1±T<£$lV 

System Info 

System Info it. y7,fL£Zf[sy$-(D£5$SU*-(DyQ) < \f^-'M.mz{ J T. system-info.txt 77^ iltLZ^m^t o mmoWWj 
IZ&tttto Z.W)7s Hi, ±tc0 Operator Cheat Sheet (Z'J7 r-£nTl^t0c:|5] i;^^^UT7{7iZ7^Tflrt 0 

FCurve/Driver fix 

shapekey drivers K^'fM'©jifiEo . 

Splash Screen 

ZZlZit % ) Vj>t- Vt)\- Sfe^tHjW ta* 777>r>a7^ l J->©'f 5W* *3tl*t . 
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Blender© User Preferences editor File » User Preferences tMtihK CtrlAltU£# U£Lj:7o MacU.-+f-li K Cmd.^flt^ 

fcT'^#^1" 0 £1t. ifCD^^y K^ICtPreferences editor K^iiSilir^T^, Window type selection *Zj.—t si $M User Preferences £ 




~f 0 ^'7va>'IS<^©i:fc s 0"C"1": Interface, Editing, Input, Add-Ons, Themes, File and System. 
Configure 

$T\ User Preferences editorfflUfcb, &Utc(Dftfr\ZG1oVTB\errier%WzfetZ>3:1fV££to ^MUfcl*fc0£&©Uahfr6ilflUa: 
Let?: 



Save the new preferences 

RjEi^ftnxUSl^to Bbndertta-1f-IWE*ftlf tl©v->i:-$t(Z^#L^to oGoIL^M^OW?') h^>#«fefe7 
UserPreferences0<>F0©^5f(Z©if^li7^-)"C\ Save As Default£9Lb9l.£1"o CtlT?ffi#$tlS©tt: 

• SHE Bfl I vu T7*JI/h©S/->fcUTo 
StUser Preferences <ZMS#li» Lort CWUZWtZtV'iiXtt 0 

1 . File » Load Factory Settings tMlvT:\ CtrlU ft User Preferences ed\torT"3.-*f-Vsi/£%%ftt<bo 

2. □>t°a-5±©;j5j©liRff^b startup. blend77'fJl/^|lJl^t 

o Linux: /home/Suser/.blender/ 'Version Number' /config/startup. blend (B&L77^JU£$iSt"§&5tf&9*1'') „ 

o windows 7 and Windows Vista: C: \ Users \$user\AppData \Roaming\Blender Foundation\Blender\ 'Version 

Number' \config\startup. blend 
o MacOS: /Users/$user /Library/Application Support/Blender/ 'Version Number' /con fig/startup, blend (|i§L77'f JUft 

Blenderfflconfig7*JU^rtSL^5t*lZtt.Blender©SS77^JI/S9Ja)7*il'^aif-LTfe<Zfc^**rt. 5— flU&t&afeflttUU ^*!7797^ttf-t«ffll/T 
BlenderOgS^77-fJl'4Sl7Df5CfctfT?*t1*. 
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Tooltips 

Hilt5i|5f Mr- (tL&tltfJfc^n^RStSPythonGJgliBiSti^LSto 

Object Info 
Large Cursors 
View Name 

3D->f> K0©£±KlCili£ ©tfi-Q)* fffcraSftqi Lit o For example: User Persp or Top Ortho. 
Playback FPS 

to 

Global Scene 

Object Origin Size 

tfa-Ttv- KC©3D*7$/"i9 r-fl^'Dfltttl (value in pixels from 4 to 10). 

Size 

Brightness 

Properties Window 

Width Check 

Properties windowCDli^COfilJtflTCOt^, 7tj'$!>#'25iJT;li&<1 5iJ~£'^ ^$tlSTo 

View manipulation 

Auto Depth 

Zoom to Mouse Position 

wa^tst* 70^>5©^s*\ 2do<> i"5a)**cofttooc, x-hommzu^to x-Myvx-L70 \>mmztzm 

Rotate Around Selection 
Global Pivot 
Auto Perspective 

UserOrthographic^fflLt^lZ. gMM£««h?0W K/7P>hfa-(ZtSo SS&iCTSfcs K/7P>hfa-li, lE&i; 

Stliilifi^tfa-lCffittlSt (*©ei-^M0ff*B#II79T4:7r&?fc£)<> 
Smooth View 

T>+-rta-(Top/Side/Front/Camera...)§^Mt§t^©7Z^-va>(C^^B#r H 1(7)^$ 0 tfPH&bt fc» 7-*-vay$:t\ftZtft 
Rotation Angle 

mi.ZVZt£0)ZfV-?WXO)&&T:\ 4 NumPad, 6 NumPad, 8 NumPad, 2 NumPadT-©3Dta-©@fE©fc#lC^ffl$n*to 

2D Viewports 

Minimum Grid Spacing 

2D(t&ft*±»]Elft»)bra-i|!- H0)^K«a>IHia>Wl2;UD»/Mfco 
TimeCode Style 

7\s-Lmmo)MzyyvU7Fi$hTi\ui\t20), mu- m^mz^o commits ^mo>iv-bm^om.mx^t\jx ■+■ ^ 
Manipulator 

3D^7Zl?iU-9©P>7<¥:LU-i/3>£Wfll£*3fc©T\ AJViO h© *M>Ca>*E (Size, Handle size)l;H$ffl$ft**o 

Menus 



Open on Mouse Over 

Menu Open Delay 
Top Level 

l/WE^TC"©. ^Za-ffl<|fr©ilSB#r B 1 (Open on Mouse OverttmzfZu&WtffoOSth 
Sub Level 

±iSfcl5lDt»© (for example: File » Open Recent) c 
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ZQ)tTjay%jEl<mf&t%lZits X? s Jx9 hr©Blender©KifE73&£JI$T3i&gtffcOSto Blender0(3i:/vi:"*b^2.t©(i. t-$?"P5» 
hrottMtBtSflMftV^tlTt^, -^Object Data (ObData) a»T-$7"Pt0Ctt* *5r5/a£H*3fl| ftife StlTl^to 



o V 
© 


V ObData 




Material | 



o ObData 
!*) Material 

A material linked to ObData (left) 
and Object (right). 

ObData 

#fS$nS7TU7Jl/^t^T,ObData©T-5^'P^(7)-^tLT^fS$n^to 
Object 

BJender@xr^2zi^gliHS^ » 
Enter Edit Mode 

&ft$tlTlv§J§^ SrLL^$/iOh^Jtt§fc^, Hilt- K^'StdWI^T^'IcfeO^to 
Align To 
World 

View 

Undo 

Global Undo 
Step 

Memory Limit 

MbT:'(D^ l J(Dm.^mm (0 (i*ffif 



Grease Pencil 

Grease Pencil ta^CD^fe^-JUr-aDtfa-Jtf-HCflSMtSCfc^tSto 

Manhattan Distance 

Euclidian Distance 

Eraser Radius 

grease pencilT-^ffltS;NUd , A©+t'fX , &*t^L*to 
Smooth Stroke 



Playback 



Allow Negative Frame 



Keyframing 



^3>liBlendenWtiaibT<tl*to 
Visual Keying 

^M.a)oi\Xl^H'yxOHzn[jX. gKiWIZVisual+-^fflL*to 
Only Insert Needed 

WSIll3t5ts^6fc^€l-tllTLt^-7U'-A^fiJt$tl*t. 
Auto Keyframing 

*7"^r(7htoK!->C, S»)WlC+-7b-A^AUito Auto Keyframe lif'7*Jl/R1i^^(C^oXL^fi/uo 
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New F-Curve Defaults 
Interpolation 

XYZto RGB 

Transform 



Release confirm 

xyvzowtT-LMBe^vtzmwitz&oizmtto z® (t^^momo)) m^o)m&. T7*jn*rii LMBmwt&m" 
Duplicate Data 

'Duplicate Data' (DfxvOftvOMt. fcMtttjyx9bO)tfO>T-$%Z\\?-[jTs £(DT-$&M<Dtt[Zt%fr*M&l>%t 0 TxifiK-QQ 

fELSt 0 M^MmjO)$$(T)Wi-£\$. lo<DXJVT9bO)*vt/l%$lWt%tZ\z > MW*«Lfc*^Sfa!?HK7-UX/*ll*t« 
nCMJtf 'Duplicate Data' V^Qfx^tWT&riZtllZMmZftZta 
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Managing presets 

Adding and deleting presets 




f7*Jl^G)i££lzMft^M£1"2>fJl^ m\Z*tJ:o\Z"J?X%m%yMlT* StU* Presetii2inLTfc£i;L,fc5p BlenderMU^Ut^r- 
©«flr5$i£t3cJ:?3fcfc"t£"t\ *©&fe6'J7hfrb Preset§^UT«SJflT-t§J:9lZ&0*1"o Preset^ R&L£ I vtf^li, lUhfrfcttlfc 

Selecting presets 

• JBK&t^Help » Splash Screen£3HRLT» 7>7 : 7^vali®©lnteraction^Za-^biS^$jHR1"?)o 

• User Preferences Input0i'> K7frbIx££iIIRt"i> 0 

Note 

±lE0 : &;t7va>tfM"f &&#&(D774My i )l2yWfr1c£l^Zk\Z&1&lT<1ci?l\ File » New ft File » OpentMiRtZt. 



Setting presets to default 











Interaction 


Preset 




Blender (default) 


Recent 






Pycache 






CtrlO 


Custom 








Maya 



• User Preferences Inputlf'^P^ 7Ut-y HJ7. r-ftb7'Jty r-£iIJRt £>fc\ 

• User Preferences^ > Save As Default*? va>£Mt2>fi\ CtrlU£ff LT\ H>7'f7"£i£#LSt' 0 
Export/Import key configuration 

& 3 f¥*3i&£tf&§i$£)o Inputs ©^-"CExport Key Configuration S*/>^JHC LMB G9'j97t3c% 77f Jl/777WgB£, 3>7f!?S 
<&HifttSliRlT5SWr#5«t9lZfe0ito Import Key Configuration t^WMt^t. t5&lWZ]y\f3.-$±\Zfo% s BlenderJ«M©*-"79 

Mouse 

Emulate 3 Button Mouse 

3tf$>7^7jyfc<TfcBleixler£&fflt3^ ifctt^hOffc 
if)o CG)«lt6l*, ^-/777^>©3>^l5aU-ht5Cc:tfr^to aWvaXS, Select Withtf RightiC|9:S$tlTl^ii^(C 

Read more about emulating a 3 button mouse » 
Continuous Grab 
Drag Threshold 

a-^-^>9-7i^^^^"f$K$ntc:Blender^I^t5^©t o 0tJl/|ft o 
Select with 

Double Click 
Note 

Numpad emulation 

tV*-B., BlerxlerTii^feO^»lZftffl$n*toffi^©»^*-fcl^i:*-fcUTriite<rto T>*-®»*-*"-h"(^7>)tffeif)£@ 
fflLTl*S*#tt, #^©l!j^+-5T>+-©SiiJ0^-c:Lr^9J:?(CBIenderlr^^t5^c:^"(:'c*^-ro Emulate NumpadS«SSL"C»T< 

View manipulation 
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Orbit Style 

3Dlfa-$Ifilfe$i*§fct(CBIendeiT!)«ifa)J:^tSi^tS^M^U*t (f'7*Jl/Hi MMB&T")o 2i(J)W)ltfmM.£ftZl^to 
fcfr'MayafrCinema 4Dfrb3fcfc;£fcbs Turntable0(S?#'fc£?&frt Ltl^+iA/o 
Zoom Style 

X-My^X-LJO r-£CtrlMMB L'JTf 2>t£®, teftfrOXM llZMtRlsSt 
Scale 

Scale^itT'0X-A(i, \:3.-(Dmmzyyj9Ucmm\Zfcftl5f o X-A70 Kf 2>IC(;L ®®0iffir Ctrl MMB ©Tr-"^ 
^Lfe^ifiOO^Aiji^USto X-M>t5(Cli s II@0^<kTXtrlMMB: r rU'K>;^ 

to 

Continue 

ContinueX-A^^aV^illKtSi:, Ctrl MMB 9 K~mmO^M^y^h'A<\Z^mt^ZtJl\ X-L0)miZ% (fccfctffil 

to ia<lzt!jfr?l3i:\ X-kO)W)£tfM<U0£t B Sfil**jLSCfc*"P*, Vertical fc Horizontal ®72*W?$>fc Invert 
Zoom Direction^^vaXdctoT^^-^to 

Dolly 

DoHyX-AflKHT^ 3C-idlll[tf-fP*5a*IIWif, Continued- AdKTl^to 
Vertical 

Horizontal 

■mzMiytt-x-ixiyXj, ^\zmt^ttx-L70 r-urr 0 

Invert Zoom Direction 

Dolly t Continue©X-A^lRj£J5$EU£1" 0 
Invert Wheel Zoom Direction 

->\sO)X-LJj Ifi] £ Jx$e L£T o 

NDOF device 

Keymap editor 



Ci O ■ •- 



o Keyboard: frxyh*-£fclil]>#twfr;/h*-a)* (E ifcli o ShiftE) 0 

o Mouse: S/t^W, CAIt, Shift, Ctrl, £g Cmdfc|i*£;b1±5Cfctfrf 

o Tweak: MiI©40(Z)+-i:»^^+i5.Ci:tr#^to 

o Text input: T+7hrA*tSCfcW3, C0)8lfi6£{£ffl*5 

° Timer: B$rilT£im\Z&^tc79i'3y<J)fflmztiim[j£to 0"J*tf » f 7*Jl/hT-li7Z^-S/a>©7T^lCli9'f70^fflbT^T, 
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ADD-Ons9^"Cli. Btendort5f7** hl?\tG®ittitlT^U^m%1fitetJi&y%WMVZ £t 0 Install Add-OnsZit. SrtlfiBSjiintSC 




(and a * Vlvislirat&o 3D 



Artrtwflo 

Usar Conrfx»J(ao 



Motor dejopn 
knporUrtoportat 



FUnOwi ratio 

Amnio dc Anmacio (Bigojnjl 



[ 



! 



1 



I 



p- fj SilwrgPrafcrtnclgdoUgario 



Mnab dc Dcscmolwncfto 
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)W L\zm*£nZ^tb&B &T-to SSt, ^JET-^StSMffllCli* 3D View ^> Graph Editor T©h"^hit'fX©«t96t.©t.350*to 

Customizing themes with Python 

# A simple way to make global theme color changes. 

import bpy 

#Shared elements 

back = (0.2667,0.2667,0.2667) 

viewbg = (0.2667,0.3,0.34) 

back_alt = (0.1647,0.1647,0.1647) 

button = (0.2667,0.2667,0.2667) 

grid = (0.5,0.5,0.5) 

header = (0.2667,0.2667,0.2667) 

panel = (0.2667,0.2667,0.2667,0.75) 

text = (0.8,0.8,0.8) 

text_hi = (1,1,1) 

wire = (1, 1, 1) 

lamp = (1,1,1,1) 

#UI shared 

inner = (0.2667,0.2667,0.2667,1) 
inner_sel = (0.2667,0.2667,0.2667,1) 
item = (0.39,0.39,0.39,1) 
outline = (0.1,0.1,0.1) 

theme = bpy. context .user_preferences . themes [ 1 Default ' ] 
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theme 


view 


"3d 


edge_crease 
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theme 
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grid = grid 
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theme 
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header = header 
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view 


"3d 


header text = text 
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lamp = lamp 
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.panel = panel 
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. text hi = text hi 
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.title = text 
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theme. console. back= back_alt 
theme. console. button = button 
theme. console. button_text = text 
theme. console. button_text_hi = text_hi 
theme. console. button_title = text 
theme . console . cursor 
theme. console. header = header 
theme. console. header_text = text 
theme. console. header_text_hi = text_hi 
theme . console . line_error 
theme . console . line_inf o 
theme . console . line_input 
theme . console . line_output 
theme. console. text = text 
theme . console . text_hi = text_hi 
theme. console. title = text 



theme . dopesheet_editor . active_channels_group 

theme. dopesheet_editor.back= back 

theme. dopesheet_editor . button = button 

theme. dopesheet_editor.button_text = text 

theme. dopesheet_editor.button_text_hi = text_hi 

theme. dopesheet_editor.button_title = text 

theme . dopesheet_editor . channel_group 

theme . dopesheet_editor . channels 

theme . dopesheet_editor . channels_selected 

theme . dopesheet_editor . dopesheet_channel 

theme . dopesheet_editor . dopesheet_subchannel 

theme . dopesheet_editor . f rame_current 

theme. dopesheet_editor . grid = grid 

theme. dopesheet_editor . header = header 

theme. dopesheet_editor.header_text = text 

theme. dopesheet_editor.header_text_hi = text_hi 

theme. dopesheet_editor. list = button 

theme. dopesheet_editor.list_text = text 

theme. dopesheet_editor . list_text_hi = text 

theme. dopesheet_editor.list_title = text 

theme . dopesheet_editor . long_key 

theme . dopesheet_editor . long_key_selected 

theme. dopesheet_editor. text = text 

theme. dopesheet_editor.text_hi = text_hi 

theme. dopesheet_editor. title = text 

theme. dopesheet_editor.value_sliders 

theme . dopesheet editor. view sliders 



theme . f ile_browser . active_f ile 
theme . f ile_browser . active_f ile_text 
theme . file_browser .back= back 
theme . file_browser .button = button 
theme . file_browser .button_text = text 
theme . file_browser .button_text_hi = text_hi 
theme . file_browser .button_title = text 
theme . file_browser . header = header 
theme. file_browser.header_text = text 
theme. file_browser.header_text_hi = text_hi 
theme. file_browser. list = button 
theme. file_browser.list_text = text 
theme. file_browser.list_text_hi = text 
theme . f ile_browser . list_title = text 
theme. file_browser.scroll_handle = button 
theme . f ile_browser . scrollbar = button 
theme . f ile_browser . selected_f ile 
theme . file_browser . text = text 
theme . file_browser . text_hi = text_hi 
theme . file_browser . tiles = back 
theme. file browser. title = text 



theme . graph_editor . active_channels_group 
theme. graph editor. back= back alt 
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theme . info .back= back 
theme. info. button = button 
theme. info. button_text = text 
theme. info .button_text_hi = text_hi 
theme. info .button_title = text 
theme . info . header = header 
theme . info . header_text = text 
theme . info . header_text_hi = text_hi 
theme . info . text = text 
theme . info . text_hi = text_hi 
theme. info. title = text 



theme. logic_editor.back= back 
theme. logic_editor. button = button 
theme. logic_editor.button_text = text 
theme. logic_editor.button_text_hi = text_hi 
theme. logic_edi tor. button_title = text 
theme. logic_editor. header = header 
theme. logic_editor.header_text = text 
theme. logic_editor.header_text_hi = text_hi 
theme. logic_editor . panel = back 
theme. logic_editor. text = text 
theme. logic_editor.text_hi = text_hi 
theme. logic editor. title = text 



theme. nla_editor.back= back 

theme . nla_editor . bars 

theme. nla editor. bars selected 
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theme . properties . back= back 
theme. properties. button = button 
theme. properties. button_text = text 
theme. properties. button_text_hi = text_hi 
theme. properties. button_title = text 
theme .properties .header = header 
theme .properties .header_text = text 
theme .properties . header_text_hi = text_hi 
theme. properties. panel = back 
theme .properties . text = text 
theme .properties . text_hi = text_hi 
theme. properties. title = text 
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. audi o_s trip 

.back= back 

.button = button 

.button_text = text 

.button_text_hi = text_hi 

.button_title = text 

,draw_action 

,ef fect_strip 

. f rame_current 

.grid = grid 

. header = header 

. header_text = text 

. header_text_hi = text_hi 

. image_strip 

. keyframe 

. meta_strip 

,movie_strip 

. plugin_strip 

.scene strip 
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theme. sequence_editor. text = text 
theme . sequence_editor . text_hi = text_hi 
theme. sequence_editor. title = text 
theme . sequence_editor . transitions trip 
theme . sequence_editor . window_sliders 
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theme. timeline. back= back_alt 
theme. timeline. button = button 
theme. timeline. button_text = text 
theme. timeline. button_text_hi = text_hi 
theme. timeline. button_title = text 
theme . timeline . f rame_current 
theme . timeline . grid = grid 
theme . timeline . header = header 
theme . timeline . header_text = text 
theme . timeline . header_text_hi = text_hi 
theme. timeline. text = text 
theme. timeline. text_hi = text_hi 
theme. timeline. title = text 



theme . user_pref erences 
theme . user_pref erences 
theme . user_pref erences 
theme . user_pref erences 
theme . user_pref erences 
theme . user_pref erences 
theme . user_pref erences 
theme . user_pref erences 
theme . user_pref erences 
theme . user_pref erences 
theme . user_pref erences 



,back= back 

.button = button 

,button_text = text 

.button_text_hi = text_hi 

. button_title = text 

.header = header 

. header_text = text 

, header_text_hi = text_hi 

, text = text 

. text_hi = text_hi 

.title = text 
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file 

box. inner = inner 

box . inner_sel 

box. item = item 

box. outline = outline 

box . shadedown 

box. shadetop 

box . show_shaded 

box. text = text 

box.text_sel = text_hi 

list_item. inner = inner 
list_item. inner_sel 
list_item. item = item 
list_item. outline = outline 
list_item. shadedown 
_list_item. shadetop 
list_item. show_shaded 
_list_item. text = text 
list_item.text_sel = text_hi 

menu . inner = inner 

menu . inner_sel 

menu. item = item 

menu. outline = outline 

menu . shadedown 

menu . shadetop 

menu . show_shaded 

menu. text = text 

menu . text_sel = text_hi 

menu_back. inner = inner 
menu back. inner sel 
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. wcol scroll . outline = outline 
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. wcol 


scroll . 


, shadedown 
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scroll . 


. shadetop 


theme 
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scroll. 


. show shaded 


theme 
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. wcol 


scroll . 


.text = text 
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scroll . 


.text sel = text 
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text. inner = inner 

text . inner_sel 

text . item = item 

text. outline = outline 

text . shadedown 

text . shadetop 

text . show_shaded 

text. text = text 

text. text sel = text hi 
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toggle. inner = inner 
toggle . inner_sel 
toggle. item = item 
toggle. outline = outline 
toggle . shadedown 
toggle . shadetop 
toggle . show_shaded 
toggle. text = text 
toggle . text_sel = text_hi 

tool . inner = inner 
tool . inner_sel 
tool . item = item 
tool. outline = outline 
tool . shadedown 
tool . shadetop 
tool . show_shaded 
tool. text = text 
tool. text sel = text hi 
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File Paths 

7*>r- //fonts/ 
tOT^J- 1 ?- //textures/ 
T-OT.f^yy^^y //plug ins/texture/ 
iz—^yT^y^^^y //plugins/sequence/ 
[syWyKDthtl //renders/ 

7.71)71- //scripts/ 

VOyF //sounds/ 

fytfyV //tmp/ 

to 

Save & Load 

Relative Paths 

f7*Jl/KC(i. liaZfttt/Uft&mZfttt o Zft\Z. BlenderG^'f Jl^#$nTl\3ii£(Z0&IM^Lrf 0 

Compress File 

.biend m jmmtztzizmm^tt 

Load Ul 

f7*Jl/r-I££T"te, ft#L/c77^Jl/©0<>F0U^70h (Screens) ^P-KUStc ^tllotMlzM-f SOrtf'T'^ File Browser^ 
KOOOpen Blender File/ l/ft £77^ Jl/£P- KTSt^T^fto 



File extension filter 
Filter File Extensions 

r-ftO, ^^feBlendertL"C0iS^rP-KT^5i:?(ze^) o 77^f JW7tfO)te#lot, 77^W7P770K7T«Mr£rf 0 
Hide Dot File/Datablocks 

77^f Jl/7^7+f'±© ".*" T-*&S3774 JlZtm^lZt 2. (Linuxfc<£lMpple0v7T.kT;lot, 77^f mim^\Ztj.?Tl^) 0 
Hide Recent Locations 

File Browser^ KOORecent/UJl/tl^ ft^77iZ7L/c7^ J^'^g^t2./UJl/^#a^l-Lit 0 
Show Thumbnails 

File Browser£f£ffl"r§£:#ll. M&VW)Wm LM Jl/£S^L2rf „ 

Auto Save 

Save Versions 

^ V77J)im iZftf&Zntz I \- V3>0£fc (/ \">>77>>7ffl ) 0 
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Recent Files 

File » Open Recent(ZgiF£tl577l' )UD$k 0 
Save Preview Images 

File Browsei^^>KOF^©ilii^7TU7Jl/07Ur:'a-^>T7>KT'#f5e$tl^to C5l*3fc7M£L-* .biend77-f JUZ(*#t5(C 
li, C©*:7$/a>£^&IZLT<££lM*<mfc9 .blend 77-fJW0^Xttlix.it)o 
Auto Save Temporary File 

Timer 
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System preferences 

S&C^LTHSOli, Blender©UserPreferences0-f>F0(^^5System5^r1" o MOiNDttUaittUT\l&Ml\j£t • 



! Server pvt BOM 



Console Scrollback: 128 



None 


SDL 


OpenAL 




Chamefc. 


Stereo 






Mixing Buffe 






Sample Rat 
Sample For 


44 1 kHz 
32 hit Float 







Solid OpenGL lights 
Colore; 

Specular 

ftZ) Oiffuse 
Specular 



Sequencer 



Prefetch Frames: 0 



Specular 



Color Picker Type 





' 0 85: 


Y 0.300 




^ Z 0 900 j 




• 0 SBB 




Y 0 460 




Z 0 248 




X 0216 




Y -0.392 


• Z ■ -0.216 ' j 



Memory Cache Limit 128 



Frame Server Port 
Console Scrollback 
Auto Run Python Scripts 
Tabs as Spaces 

Sound 



Sound 
Channels 
Mixing Buffer 
Sample Rate 
Sample Format 



Screencast 

FPS 

Wait Timer 

Open GL 

Clip Alpha 
Mipmaps 

Anisotropic Filtering 
VBOs 

(OpenGLtf) +t7t?- h$tlTL>3&L>ii-&IC, Vertex Buffer Objectsfrvertex arrays^. fa-^-hOU^'J^ICffifflU^to 

Window Draw Method 
Automatic 

Triple Buffer 
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Overlap 
Overlap Flip 

Full 

Text Draw Options 
Limit Size 
Time Out 
Collection Rate 

Sequencer 

Prefetch Frames 

Memory Cache Limit 

v->ryy-0)t : £ i J*\>vy3.(D±m(*1jlU h) 0 

Solid OpenGL lights 

Miscellaneous 

Color Picker Type 

Custom Weight Paint Range 

Mesh skin weighting!*, ^"-V^V^-flD^S/aSIE^^SaSfiJtSPtSfeftlZftffl^nSto cn6®M&£RT*JHb?3fctfK 
Blenderfi-fe^JlHSffifflUSt" (from blue to green to yellow to red) D CCC^SlZ^^SCfctT'tST „ f^if^yd>T\Z%^Tj h 
P-JI/S^ffltSts fi^ISOColorstopsOfeflilttK MRSi» ^EfctSCfab^SSto 
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dfl^iL- h'J7JK3)Part TO^6^>">*»-^bf h"?>Sfll^LTL^*t • i^<Part ITCtt, ttC^IArt&^CfcCbSUfc?- 
Note 

^U^---**?--*?- h'4Fay>T-i/3> ^^ ; 7^^-7Z^-V3>^ttL;tf)J:5 fcUWi- HJ7JI/£?iS#bT»i:b«J:9(cniiV24x£fl 



:fco~Cl\3"Gus the Gingerbread Marfan- hUTJl^HftC the BSoD Intro to Character Animation tutorialli^M£Dltl£!&?I£: 



The BSoD Intro to Character Animation li. y?£KX)SJ:?. #0>P- K gT^fe PDF version (3.75 MB) feffliSgftlTL^f n 
tlT s ^©tf U > vfe ©It ! Mar^ £ tlT L *3 (£ f T- f o {Default Blender screen as soon as you start it. ) 




Default Blender screen as soon as you start it (small). 



MS : BlenderlSThe BSoD Intro to Character Animation itf— FS/a- hftyh(1KT&lv?, J'tfZWlSt' jTWffcbSt" o ^tlb®va- 1- 




Layer visibility 
controls. 

Blenderlifefefe©'( / F*^IlT'#§J;9(C20©U'fV-$fflSL'CL^to 3D window header©20ll©7K9>frb, ^^©M^-^^^fe 
COWMBT?*** (Layer visibility controls). LMB€)T'£7f;W?-%%Mt%Zttf?£ > HftUSSttt o ShiftLMB 'JUSTo ft^l^> 
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Move to Layer 



Layer 




The Move to Layer popup. 

RMB jr^^il^L^to Shift RMB GrillRI5Sl(Z7>^iiJP U^t o M £1$ tt>\^Uy-)WW7^ (The Move to 

Layer popup)0)W&\*HZfc%±oUbO). tf?0Z(Di,t[ZlMft3:t 0 S*0©JK$>^ifO$tlfcttflHC3&oTUT, il^^tlfe^'vi^ r-ISU'f 



X » Delete Selected Object(s)r^£$tl^tc ^f'U>^(7)^^^r»1$fet§fjlc:^oTfcLNrL^c/c#tL^c:(ic:0<bt^rto 



1 NumPadT9P>r-t'a-lZt^0^z.(Numlock$^yJ]lZLi:35L^ ! ). feLS/c'^mi^(Persp)lZ&oTt^b(5iE"r5lc:(i3D Window® 
^±K^aT), 5 NumPad "C'tt : fTll*(Ortho)(Z^0^^"C<e$t\ o 




Cursor to Center r\ 



Cursor to Grid 
Cursor Snap cursor to the Center 

Python bpy.ops.view3d.snap_cursor to e enter!) 




Snap cursor to the Center 



Object » Snap » Cursor to Center tt 2>ft\ o Shifts » Cursorto Center r*-VJl/£^/L>IHMZty hLSLcfc^o 



Default 



2 Curve 
+ 5urface 
✓ Metaball 
F Text 

~K Armature 
ffl Lattice 
X Empty 

T- Camera 



X. Force Field 
A Group Instance 



uv 5, Construct a cube mesh. 

- Python, bpy ops. mesh, primitive c 

W Icospiiciu 

1 Tube 

4- Cone 



*t Monkey 




Add a cube to the scene. 

^Zi-frb Add » Mesh » Cube tt%ti\ * ShiftA » Mesh » Cube T\ ^a-^jIflnLSLj^o ti-^Wb>y'T'i 
SCfc^^LXL^tc ^Tab£#U~C Edit Mode (ZAO^U^ 



Edit Mode t Object Mode 

Edit Mode tt. ^yy^m^mmv^^- HT"1" 0 f T'^-JU hTli. r-^UfUf^fiJct 5fct^Tfflll^!(j<gW$ntttSI(z60St (S 

ft$nfcl!jS(fctU>$/"feT"&S3S^$tU gft$tlTlN&^Hj&l*m<S^$tirf ) 0 Object ModeTfli, HiifcfiSJlCSft-^llf SCfctt 

00 Koro^'iz^^^n^to 




Naming Gus 



9L*HDyyy*-J\rt ^^"GusWiSlCfclZLSLj^ %0)Tdto\Z s object-contextlZtjjOi 



tXT<1c^(Naming Gus#8B)„ flUil/'f 7^ R' 
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Part of the Tool Shelf 



%tz^>(Dmm\±mt, ^-n'^^mt^x. Gusomw^mmt^ztn-t 0 zn&iotcmv-msD windowa)(£iijcD)Tooi 

ShelflZ&OrTo Tool SheWM.^ttU tttltf, ^>?JUCTS#Pl/C#*Lj:?o 

£T Subdivide(Add®T&fc9) © Tool Shelf f<$y(DtZ?)^ : 7£ : ?:ft%-!g.9 , )v9L£t (Part of the Tool Shelf) 0 Z.ft\Z£'0, *3.-?0)&m 

W-'Diz'Amzft. ttu^m&tmmmznst „ isiiiiTBfflkfeOTt. (HWS&fcjftfr&Jifcittui, Num5r*i mmbO 

*W¥7\jtdO K^UTf a-S @fe^iL«t9o - Num1 Num5 (^mi^/itmi^)"C^^§Mt©t.^nTlC 0 ) 




Box Select - Selection Behaviors - Limit Selection to Visible 

RMB 9Tttzn60)«&ofclIjiSia)5*1OSI1ta«t5a)t^tL, /W*&ftrii?*TiMiRLi:t 0 DfttffcTteiS©!*, Bounding Boxfr 
WireframeS^V-y tl^7{7T^lC&-DTt^i:#rl"o fc LSolid Textured©* KtfSIf tlTl*fc6, Limit Selection to Visible 

button Wl^MyMztZi&WtfW. ^9btel^tMjiTt^5tt[jfi[L»fi»aftRStlS - l*A/o (The Limit Selection to Visible button li. Solid 
Textured l^ft^ftS^V^Ki^WY^CftoTlvhitf, 3DO-f>K , 5©^-lCMofrSli1 , T-to ) 

Z0)3- 3.- \> , J7)UJ)tit£%Mlto%t£[*&? Limit Selection to Visible button H§ unselected £l/C<€SHo 

$T B ^ffLBox Select/Border Selects- h"$7!?T-f^(CU*Lj:9o A-VJl^E£*3£fl££fcoTU3li7T-?o S-VJMf*a-^0)t± 
L^f o ^<IT" LMB ^J^HU^I" (The sequence of Box selecting a group ofvertices) 0 




The sequence of Box selecting a group of vertices. 



Delete 


Vertices 


xj 


Edges 


X 


Faces 


X 


All 


X 


Edges & Faces 


X 


Only Faces 


X 


Edge Loop 


X 



The pop-up menu of 
the Delete (X) 
action. 
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X£|f U 7|\f77stfXZa-fr6 Vertices ^'MfvZ\ MJflLTl^TI j&^iLSLj:? (77?e pop-up menu oftoe Delete (X) action).{c\r}} 



Tip: H^©S^^fl¥P^^t5^-JHCliftelZtCircle Selecttf&0£? o C*-£ff?CfcT^T<f7l;:fe0ST o Circle Selects— J \4fi7*PT"C^ 
mmz\ LMB OWi^fr h"^??3fc]I£tfgft$ftrf 0 MMB 0 ttHjS0>BiR£J8l&L**. ^7./t-vf-J^ffi?fcB^na)^§c5S 
^btirTo RMB 3 fr*J Enter T-B^fil^LCircle Selects- K^*l7LSto ±I5© J f 5 O^cr0TI*©^J^I^feML"C^^ Ld:9o 



7r»"i>7 htttiWftCtTU^^TSfcftC, Mirror modifier£(£J?3'C*#S? o Gusfltf^Stf'J^tSEI-fC* Blendertf'IWlZto)? 
fE/SLZXtlSt'o Properties editor lCf$KLT, Modifiers context£.i.'3|-rc<£'£l^ 0 {The modifiers context) 











5? & > IJCube 




▼ Modifiers 






Generate 


Deform 


Simulate 


Array 


A Armature 


IT Cloth 


A Bevel 


9f Cast 


'* Collision 


r n Boolean 


Curve 


1 Explode 


Sk Build 


^ Displace 


£ Fluid Simulation 


JH Decimate 


3 Hook 


♦t Particle Instance 


t Edge Split 


ffl Lattice 


♦t Particle System 


0 Mask 


■i Mesh Deform 


v Smoke 




Shrinkwrap 


J- Soft Body 


9 MultireS"''*'"" QmnlpfVAvm 



ft Solidify Add a modifier to the active object. 

Python bpy.ops.object. modifier add(type='MIRROR') 
f Subdivision buitace * wave 



; 



The modifiers context 

l^li£ofc<0fr6oircTo Add Modifier fcfB£tlT^3fi"9>£9U9!7LTU7h£IIB£s Mirror^ilJRLSto {The modifiers context) 




Apply 



Copy 



Axis: 

■ z 



Options: 

o 

■ Clipping 

Gf 



Textures: 



r 



Merge Limit: 0.001000 



Mirror Object 



9 



Cage Mode button. 

feSfrBTto S^O'J-T.riS Cage Mode button S^i^l/C, Edit ModeT?$7-£ftfc®tfBW£j|;i3J:9llL£1"o (Cage Mode 
button) 

ft^m^W-ttTVyVlTl^W BlenderMoT<tl£>+M KAfcfclfSUMf, X,Y > Z^fnfr©/K9>^i^LTSWL"C<e$ 



The Merge Limits button ( Cage Mode to/fon#RB) li££*yhfcLTl3ftfi&LSto S^^iS^tSft'JEfBH.tOfc^-SlCjfiUTI^Ii^n 
fc, 57-05¥ffl±(Ci;ot0fcBBS$tL*1"o $]|£in* 0.000 frh 1.000 0^15 c:"©fIJt(Z)^#c5(Zt5^li^©B#^©^l|©ttM 

GusOtf'J^tflCfclvCtt, 0.1 *ttBWHjfttf^TlvhitfftdfW5^bft*tt^ : fn«t0ifi<3&Sfct9ttl^&l^tiLtl*1f 

/vo TI£«SI^£LTltfci^il£, ^ail^^TSItllWlTLS^feWltfaiOSto 5ofr0]M£&TC$1*fel\J:?l;:, Merge Limits 
£ 0.1(Zl££L-Cfc<*;crc-'Lj:?o 



Clipping button. 

S^IZ, Clipping button Ifri&JtSt {Clipping button). Wt%®^-\*m&tf&R*&\BiT-tt<t$ r )3:to fcLffiBJrrreLi:?*:. fcTt, 
SL&lCfeOW&oTL^/uT-to Clipping t7!7T*7U:LTfe<fc , aStfcS mjflH4*CU:H3i*rL**o 
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ZMto&lZs Mirror modifier li. £<©$&mfc5£±SLWLT<ni:To 

mtm 

Gus0)mtm^f$.lZl^L^ o ol^(5£'^/v£'¥JiT\ £1IJ(Z)±20(Z)TI,££ Box Select L$LJ:9 {Extruding the arm in tm 

steps) 0 nmzitnmzfozmmo&mmftT^T. m&itmiTi-Gitmst, e %w Lr£ft6fflHj&£*?Lmi/a^*t (tuiiTooi 

Shelf© Extrude Region button )„ ZilZWlfrVZ'fc&kmtftiiMftfliZti* ihbltWTX'Wifrttt 0 *tl6£IE^1 .5M&hft 
[Z&Wltt. LMB'_iTM4g£«t£L£to if ft ET-ff UaJU^fTLV «rbL^H^SjE^JK©#^€I^IZilifrLSto C©^Jlli (Extruding 




Extruding the arm in two steps. 



BlenderlZ(32O0Undo}M£tf'&O, UtUt Edit Mode <Di,0)Vb?VtO[t Object Mode0t©T't o 

Edit Modern LfcfnlZli CtrlZ^ffLito CWZftffbitlt5Wtt9T«)lfi0flWPItfll\ *MfcEMWti0L**« * ShiftCtrlzrMM 
£Re-doU£To 

(MacT'li S Cmd GMtfrOIC CtriSffifflL^to ) 
&0>2oa)AC&fl:: 

• Edit Mode "CO^Utts ^©B#©t- R'0^'yi^MC^LT0^1)'(tLSto 

• UNDOr-9li EditMode©fl-IZ^0ff*Tfc£fcn3:ttA/#\ ^H:EcWMcxJeTi^^^(7h©^*»^|(r*TKIlD*to 
Object Mode TftRUS/a- Mw r-Mffl$tlit 0 CtrIZ Tundo, o ShiftCtrlZTredoTt „ Edit Mode T&J&lO Wz3n%fc&.WfifllteZ± 

\tu<s ctriz -mvwmnmfeT-nt^TW-mzjRyMznzt* 

^m^M^T-%UWOoX^^\jtc\^\ts Esc ft RMBC3Sfft€ltrEM©JKSIIctCMn*to 

]IUL0-&m 

ffLttlLfflinx^P^5t«), rfffiU^I££ff^U ^LT^tlb^ift^Sto &«J0&*T?§i«fro£bEsc ft RMB J £fffW*v 
>tJI/$n*to «fLL\lI^li7c©i4SlZ, tO^MlZfcifOSt! LttJLfci&toSffiflttfigllPSIIli* Undo (CtrlZ)^fflL^©^'fttv>7JI/ 




Body. 

SISGusClli, &fefctf€fWLfc£llfc(ft(i£6fc^ IWW:3£Ta>M«3ia*PLtfl 
U £W)£iii9^-r o (fiody)T:^L"CL^0i:fc6i;«J:?[Zf^fiEL"C*-SL«t9 o Exfruofe-f?eg/onSffl05^tt, -B#M(ZMirroring modifier 

&l«tf*D*<TCa>lfrLSl*S*o (Sody)lz&5J:9lCT€l-tr6<fil^fci!ifrU*Uj:9o 
Tip: IE?SlCBBSbtLNt^tts Ctrl Sff LolifeLtbT^O^^Sofc^^LT^iUjr^c 

modifier!*, MM 1 * apply L&l^&MfcLTCftfelWbT-to Gus£ Object Models (£€ Edit Mode Tr&tlli * Tab 
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Edit ModelZML£L«fc9 ( * TabSfl LSI") 

Gus(D^6jE^^«t9if10/S"^±ffl&SlJ:i]-VJ^llLSto S-VJl*1»3&0*^jftU:E1lt5lCtt, LMB FJr^li$1+tLMiF^© 
3fi<Ca-yjMrB§, o Shifts V Snap Menu£J:tf£L**o Cursor to Grid "Wl-VJMijEfllCttMCEBStlSI'o WCftWS 
£II&LHfc©r*o Cursor to Selection liSWL"CL^^S/l^7hC0iiS(CjEfiHZiBSt§tC0"C\ CftfcttSWo 

GusODSifcLTifU^-^iiJnL^Lj:^^ ShiftA » Add » Cube) ( Adding the head(J)£im(DMi%)o 

Object Creation 

Edit Mode izmOA^yzO htffoZtZlzUyzO h^iliPtSt, ffrU\*7v'i7 Hi, B3fc#*7vi9r-0-£[M;:fe9rf 0 Ufe^oXSillt-H 





( Apply ] [ Copy 1 



I Catmull-Oartc |BBBB£^^^BBBJ( 

Subdivisions; Options: 
(■ view: 1 J B Optimal Display 

(■ Render. 2 Q 

The Subsurf modifier 

^©7WC1ot s 'lfcO)mtH1T"[$U<. GusQt^TZmiRtZn&WtfmSt (use A - maybe twice),, 

ZftSVtktttfMttlTZtcftmiZ. ftitl^ffil^tl"U'To ;i bftlzf 2>£i/)l^ Modifier Subdivision Surface modifier&ilfirj 

L^U? (T/7e Subsurf modified View t Render ©f&fititx"9> ( Subdivisions0T&fcD(Z&3) 0i^;£tf'2fr^ncfc9T©M(Z&oTl^fr 
5tf5LT<£'cH\, Viewrii3D^^HK0iB^Mba)U^Jl/^lS^USto Render T-lctb>^-r^ffl$n§iB^Mb©U^J^iS^L^-ro 

Subsurfaces 

SubSurfacing Ml^r>a£Mtf](CJg£±(fT<ft5, SfciiMfetT'J^y-JI/Cto ^Jtflm^vaSfr^U ^0$BM^r>:LlZTI,6£ 



GusOg^MSfctf)!^ Edit Mode Tab) , Z£f$fflLT Solid display mode ICL£t(77T-f7'IC&-yaN&frofc *§•&),, (Sett'ng 

Gus to smooth)0)£i(ZUoTl\m?T:"t 0 
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Setting Gus to smooth 




Object Tools. 



GuB(D9tJL£?^?^ft6fl^1'SU:tt» 3D0^>K0©Tool Shelf (T)0Shading0fec:II&3Smooth button L^t 0 Gus#'fcfl)bft£&o 
ZlMftSttK (mc:"fe^©**^l^fel^^fc^L6llt^l^ai"CL^^tLn^+i/vc ZOffiSX* Mirror modifier£&oTl^Tt£<0i§£»e> 
ft%0)Ztt\ Mirror ^mt^mizW^t^^^it^i^nZi^t^Z^Zt^W^t {Setting Gus to smooth.. tp&) 0 ZftbO)%WWCi 
§©li,SubSurf©^ffl^t^^ya^\ *IL^^va©;i^^^(®^SSfe^^)I^Mt2)1f fg^fflLTltSc5n2)/cft"C\ -UO&tfWiittfa 
ZfalKlSoZtftfoZh^Vt ^(t^^©®O);£fe|liM-^^iL^c:0LNO*MSMilJ$^tc:L^<"35LM^)o ^^Ut^r-t^li. Edit 
Mode Tab)(ZMU t^T©TI,6£iHRU (A). =t UT CtrlN^ff L^to ^?LTGusliJIWc&«')6frlZ&9£ Lfc (Seff/ng Gusto smooth. 



MMB^fll/C K^^'Ufe^bGus^-r^T0^S^b<"5oc:m[E]L"C^^Lct9o fe^t, Milt E^tfe 




Slimming Gus using constrained scaling 
Gus£^<LTl^?: 
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• Edit Mode IZ&oTU&ltfttf(*Tabr)tfJOg;L ^tlfrb Wireframe mode [ZMLtto (Z) % Num3 fcOfroT+H KCi-fcttWit, 
AT?t ^TCBKjfllWtR Lite lell»CB2T?tf tt Object Modest RW9irP#**0>T\ fcS^feli^r^f o 

Cfctfrt^to ttlbl* Tool Shelf ©TStflza^tirf ( Parameters of the last action in the Tool Shelf£M) 0 

• jESffi^(ZM0(Num1) % Solid mode(Z)(^LT. MMB 'T"?l^^[H]$E$ti^Lct9o GusliafblZtnblX&OSLfcfe! 



Let's see what Gus looks like 

• Object Mode T!fcl*JI*ttttl0*2.'CfcS** (* Tab) D 

Making both layer 
1 and 10 visible. 

• 3DWindowy-Jl>;\-©layer \As\b\M\/t^y(D±^^tm(D'bt^(Making both layer 1 and 10 visible.)^- Shift LMB V UT\ U'f 
^-1(GusC0K^-)tU<^-10(^^fcM^^feSKV-)§visiblelcLrfe^*to 

A Tip 
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• N £}?l/"C Properties Shelf £ £ IflgU Transform /f#Jl/£$#U£Uj:9 (The Transform Panel) 0 teg'flfEli. X, Y, ZOmz^iZ 

• (FMBtrTpW^SIRU (x=7,y=-10,z=7)©J:?feliPjTlZ^t!)$tiSto G SflLTfrbS^S K^l/CfcCftftfr*.** 0 Stj&££ 
LMB B tntffcM^©1il^A±lT^^to 



^^'Gus©(a9^^]<ct9^-r§^li. ^SilfR^lZLfci^IlT * ShiftRMB C^'GusfeSfRUrf „ A«l4l*lvtl/>^ft(a«tt 
ft)C&Q, GuslifCfcWSL^U>e/*(SWO7^f'f^)lJ:&orL^ttt'T-t 0 CCT? CtrlT£$L. titfJfrtfMte TrackTo Constraint 
entry £ill>'£Lj:9o ^n^J:0, A^Gus^iiS|iL^lZffi$[p]<J:93SftiJL*to CtlT\ &&fctf*;^££az&Ki$t±TtK Gusli ffilZifc?* 




Camera position with respect to Gus. 



(Camera position with respectto Gus) [Z[t, Gus©±S. flj®, ffiijffifcctl/i^f a-^teM^LTL^fo JW5tfa-C1"5CI4, 0 
NumPad frtUli View»Camera OJ^lZLSto ®&T"fcj|-t±LT^3J:9& Quad View |Z?3IZH:, CtrlAltQ frfclXli View»Quad 
View fcgZ/SL«t9o 

Gus*<±lz5:ofeiit)©±fe®S^fi6t"5i^^^a50*to 

• ±®ffij£(7 NumPad Sfcli View»Top)T\ frO#J*fc9 HE- HT\ ¥ffi®i£2)n£L£* 

• ¥S^iiiPL^ Uj:9 (o ShiftA »Add»Mesh»Plane) 0 
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Add 






9 Circh Construct a filled planar mesh with 4 vertices. 

A nwr Python boy ops.mesh primitive plane add() 

W' Uvb| 

0 Icosphere 



J Curve 
C Surface 
+ Metaball 
F Text 

~K Armature 
ffl Lattice 
X Empty 

T. Camera 
? Lamp 

A Force Field 

A Group Instance 



Note 

EditMode^ettJT^CfcliMST-to^LfeL^GusffiBSSiiJPLtfc*©^^, ffL<iIJPLt^'vi{7^\ ^©B#©Edit ModeTlIJI* 

• jE®^^IZ^J0§^.(1 NumPad ft View»Front) , ¥®SGusCO£fflT*T?^ill (G) Ctrl £teDTGusfc*39J:?l;:l.£* 0 

• J^fjE,6l-l/C (0 NumPad ft View»Camera) , ¥®ft"iSfR£ftTl\3ttsl"c\ S £fflLT;^-U>?£P*1$kl,i:T 0 

• ¥®£te*LTiiffift";W^ 





Inserting a Lamp 



• ±M&M (7 NumPadVc\ l\£&2>7>7ft;JI (^>W^^lCfeL^ctli * ShiftA »Add»Lamp»Lamp TiIJD"C'#^t) £Gustf)IErS 
I^^Slc5tl$to rtftCflcTc^^Dkfte:^^^ #J*tf (x= -9, y= -10, z=7)0J:?&tegi;: (Inserting a 

Lamp.) 0 



5T V ' t 



The object data button of a lamp 

7©tr;MZ:L-£.i.3c\ Point, Sun, Spot, Hemi, Area choices&c:"0il @ tffo&VLjiOo (The object data button of a lamp). 
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The Spot light settings 



[Jnrtf^yW® Lamp; W£\ TJT&JfyVvrt KfcjlSfcft Spot WiWftyZWl (The Spot light settings.) s 6LvK$>S 
9WbI^l>ffe (R=1, G=1, B=0.9) I^LSto UliA^-tff A-fe/uT?to SpotShapeT" Size £40l5t"lzSS]gU Blend: lil.OHL 

CtrlT»TrackTo Constraint tJ?L£T 0 

m20)yyJtbT. £tt£<fcQi$lHZBgbt5fe^£itinU*Uj:9 (i> ShiftA »Add»Lamp»Hemi) 0 Energy©I££li0.2(;:L£T {Hemi 
lamp settings)* ZfttttWP^iZ&WlZU (x=7,y=-10,z=9) s Efi(I^ofcJ:9lIGus£iti£t3J:9l;:|££L£*o 



Two lamps? 

to 




The Render context button 



U>?U>2'?3Mtfl5tM:m^L£o MKDZfstffcl/C* Properties r )-f>r : 0a)^'Sf-lC^i.U>^-ll>T^7r-^>^fflbSt (The 
Render context button) 0 
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The Render context 

T7*JI*hfflb>iry>!?tt3etf6fflL*t, (The Render contexQlZ^UTl^-f „ 

Image button ft F12£ff U^Lcfc^o ISJ|tt.« (Your first rendering. Congratulations!)0)Xi\Zt^^ttf. SfdStctT&MffiTrt „ *T: 




Your first rendering. Congratulations! 
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The Save menu 



*€UT&lWCfctltf, ^[tftm%tikftt%0)\ZooT'D\1(DM~y'jZ'lj: : io The Save menu. WSUTltSJSE, *Za-fr6File»Save t 
t53b\ CtrlSTlT^-tto ®LW0)774MZ±m$tZ>Wj-£>. Blenderlrt^tb' LST 0 

Blenderlifcfefe©v7TA©-B#7-VU{7r- l JA0^#fcSt!]W(ZLT<n*to T7*Jl/KCIi, Zft&S^Orl^TfrtU T^Jl^li^T'To Ofl 





r 










\7 Ijjjj] KB 







The Material context Button. 



• Gus£iIJRo &(u, K0 / V>'?©'T J frb. the Materials button (The Material context Button.) £ii/vT\ Material J^il 




The (almost) empty Material 
context 



• [yw^]^ywit$m^tfU(DT\ ijMztttt^TVjiimzfeznzi^i^tizuristv ^)y^m\itu^. Material m- 

)l>0) + A/ewbutton L^f (777e (almost) empty Material context) Q 




Top of the filled material 
context 



• [yu)^]^y^[t)Wltmy[Z^-Di:m^nz^tto ^fVJJlZttotc-ft^ £<©i|£"Material.001\ m^0)^0(J)^{ZiM 
ntto DOfoX— S©f-5^'P^ID^#^to T0(3?IZ&3£ M£W^l/C ( Top of the filled material contextflTSP). UiZft&o 
t^bSP*©feS«Ml-^^^Lj:?o''GingerBread"CD c i:9fe«M(-(?lffl^li5^^LfeLU?l^)o 
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A first gingerbread material. 

• *SfrfcJI$Da)material£f#3fctt. Tit Jl/ hflfitS (A first gingerbread material) (3)j:?l:tIL$t„ J|£CJ:QA9$M(Mft0'h£li 




The Texture context button 

• Properties 0-f> WQ^ytf—O) Texture context Button £}$ LT (77?e Texture context button) s Add new$S-l5$f o alfcDCD^V^* 
JUZT y 775 lj c'$iiAaU^to"GingerTex"i:P¥/S^tirLSLj:?o 




The Texture context 



• Type £ Clouds frb Stucci £g£x.T, 1">*TflWW— $S (The Texture contexQ£t5Ub£o\ZVSi%.\j£t „ 
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Settings for the Stucci texture 

• Texture context CO Mapping t Influence (Dl^-)l^ (Settings for the Stucci texture) tfcfe \l£olZf&M LSI": Color (Dj-xyViRyOTfe 
(if U Normal 0)f i^iKfO^tfhLfcb, Normal <D7&(9-* 0.75lz^MLSt o CtlbO^MlCtoTStucciT^^V-tt^t^ 




Settings for an additional 
Noise texture 



• $TTexture3>T+7>r-©T07.5 : vU7r-rtC02 : jTg ; &3llRU, ^2©T^7? J c'^iIiPLSto ttl*"Grairf , b6ttWT, (Settings for an 
additional Noise texture )\Z^t)^zm^tt „ T^;^vgWi7U->& Noise t^T^VUT 0 
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A very simple ground 
material 



• ffiEtHHl£&3ftUi?T , .J7Jk {A very simple ground materialjOiJioUtigl^&lzltt 0 fiClji/vTK 




Layer visibility 



• LMBfJOWC^^mtotdli^mmAZb^f (Layer visibility) 0 Cftd^ KFis tm&immzmS 

to 



• Object ModeT^i*$ii^L^t ( ShiftA »ADD»Mesh»UVsphere) 0 F6£ffU segments (meridians) ©Ifc^ 16IZ&WI 

• (S) T-3M*£|g/M/a^s factor Tlttl 0.15 BtfCLSt. ^frSMflljftldfflD** (3 NumPad) , 7K¥^IrHu€W (Y) 
0.05lz6S^T?UTLV#$f ( Sequence for creation of the eyes0)2fc3fc#Rg) o 




• + NumPad, Wheel 0, Ctrl MMB ©6t:"T:"d/ N bX— AL» 8tt*F7fi#(G) LT£lCt,oTt^¥^€IWBiSmzft0Zt?J:9lZ 
U Creation of the eyesG)®^4G)J;?lZL^t'o 

• jEfflflj&IZMO (1 NumPad) l#{*£^(Z*£Rj£tL £I^Tl^rr o GuBa>St&3*tMftK(;:ML£Ul5 ( Creaffon of the 
eyes0)Mi%5) o 
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Edit Mode[Ztj]^§X5t [** Tab) D WCBAfSf-frS, +^^1©!* t^t pivots > {pivot: 3D Cursor)%'Mlf£t (the 3D 

Transforms Manipulator jumps from the sphere to the cursor),, @ (Dt'*X(DlWj&%!&'?M1Rl l (l/TlV&ltift-g-tt A T?$ ^TSl 
jR), CO^Mf * ShiftD Tool ShelfflDuplicate ^TC«S!{$L*to Esc Ti^OMZjiZlt'-vmmZZMTiZSt „ 





Pivot Point 

© Active Element 
% Median Point 
% Individual Origins 






<*> 3D Cursor 






[•] Bounding Box Center 
K i lUlSI Global * 





Pivot: 3D Cursor 

• CWMfcffl/C^-U XT-^-fcXttiifcOlJlLfcb, orSiK LMB'Jfr^ Enter T-5^-$5t^LSto pivot^>lif y^^HZM^T 
h^L^o ( Median Point) c IfemZ Creation of the eyesOMft QO^lZUntto 



Mirroring 



:nT-Gus©gtt2olZfe0*Lfc o 



EditModefrbtHT (^Tab), A-v;i/$Gus©*'0IC"C^S€ltafiL^SlZS^L«t9 ( * Shifts *-£,S^t±JLT) » frU^SSitinU. 
S-VJUi SubSurfed mesh ffllljSro^'frU^totts Creating a mouth with the Spin toolOM&ZQ) £olZl,£t „ 



fUrtOrtho 


1 


" 























Creating a mouth with the Spin tool 





The Spin Tools options 
on the Tool Shelf 

• Edit Mode \ZWtt£t(* Tab) G ZZH AttRfttt?fl^:tt Tool Shelf©Spin £ LMB C^'J^USt 0 ^©□tf-* t lKO^tUilUSt 0 

• Tool Shel«0T£B"C\ ( visibteX-&LNfc#ttF6Sif L*t )spin©S#8IilS:^£U£T: Degn § 90IZ, Steps: § 3 iZlS^LSto S^lis 
Creating a mouth with the Spin tooia)M^30)^[Z s Gus©PIZ&oTH3li?Tt'o 

(EDIT REMARK: ^pytr-f rt©S^©17> F (±150 Sp/n 0J:9&) (3&-f Lt3D0O h^lZ&SfclilSO^/u (Sl>6<fcfc«*fCWt-2k>(D 
MflBlenderTIi (V2.5 beta, Mac)) ©T\ »a&S6&6&l\JSlZ 0 - if C<MZfc§tt"TC"t ('>£Kc:kf7*Jl/r-;^U->l*]lZ)) 
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The complete Gus! 



tchs Edit Mode frbtHT, « ShiftD Tit $!J£o<9. ^L~C The complete GtfS/C3FLfc<£9&&ii£4£§g£g#tLj:'5o 
Attaching the spheres 

£\*V)\,-ytlTmiR*n* ttlT?fcokT-T) 0 * Shiftfcff L&tfb , tt£gftl/C<££l\, *UT CtrIP fcfT$, itoTPtf® Object ££9'J9 



Objects sharing a material 

li). Properties window ©Material context 0 Data Block ID NameflfJtlil&SBrowse ID Data (J)t&y£W f ir^tl^Material Menu list 
T materialfriiltet , ( Material context [ZljMffi ftltCP'hSl^y&Q. fcsfcfc© Material.001 li^©llllz^^$n^t) 0 

J Cube ' O Material.001 



Material.001 



Material.001 




SSIIIiEUfcl* (The complete Gus still rendering)(D^[ZWtt „ 
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The complete Gus still rendering. 



U^'UVdS^^^^tlTL^UV/lmage EditorfflfcCST" F3 Z&oZW&ZUftlZtitel*? „ 77^Jl/0OK0TM»£fj£A;>:U 
M®7*-?9h£S&32b??§ (JPEG, PNG, File BrowserCO^OTshelfTiSSbSto 

Blender!*??-* }l%\zWMtt&tiaL£t 0 ; *fefet,fe/5/utefei:*©«t9lz (Ctll*V2.5r0)if^*T?t o V2.4x"Cli*fefe^i!iT-Lfeltnii 
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3O7^3O#rr£5»~C07Z*-ya> Part II 




Adding the first bone, an elbowless arm. 



• Object modeT\ l2-y)l%GusO)mO)ti-W.\zM£. " : ShiftA » Add » Armature » Single bone tffl ltf 0 MWiO^ZfyxO hfr'tH 
H[ J . : £hff7-? : ?3.7v7,fL(D^&tW5t 0 Edit mode [ZXoTT^l\ #0end3fc$ffiL tipfi^mtRZhtt (ftfe)o 

• $T Edit modeT\ (G) T'Ttj-^ofr/vT'ftfrU ^©5fciro£Gus©^0feif lzfo£^U<n, {Adding the first bone, an elbowless arm) 0 

imx-ytt^iti&w-cttfoysvivv zhz\ mftttommzihfoiX-yzmt Lfc 0 ftimtt$mtz>t. i$-ytfA-£<uz>ztiz%o< 
rut? - m^-yit^-i^y^n^to 

^utl^t-uj:9o ^<(j)mi^^t^^m^zm.3D^T)m^mt^ixv^m(DTOzvo^to 

About Bones' Ends 

ft-ynmmtt. l^l^U%mv±{$ftSt „ BlendefCli. L^(DfcZ5"headTtail"fcPf litlTl^t (HrW*l^"JlffC, ^#ft t "fflU B 4SB 
SPrt)o L^L&^eSS&WlZli, "root" /"tip"tl^*^fc&0s ZO)fe?tfl\<bfrM&ft&Ul\k%Zbn%Zt&foT... 
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Adding the second and third bones, a leg bone chain. 



• Edit mode©**, ttHtfOttftCA-VJI/traU 0 ShiftAr|ffU7t?->$iiJPL*to 

• $TS0)^T"CtrlLlv1B 0UT\ *rU*iK->£l*fr6£U: "chain" $im\££Ufc9 0 iffL< ^T->aft£jK->tt*MBA5E03*off* 
TrtfS K) Mlzofetf ofcttJgTiStlSt" (Adding the second and third bones, a leg bone chain) 0 ^Ll^-yfc^i-yiZ'f §t»9— 

Bone position 



Bone roll 

(Adding the second and third bones, a leg bone chain) ©J:5Cg ^JSttfefttltf, THCDtK->S31#?L»T CtrIN, 3 U 
Bone Roll^lSSItS^^fcOSto 




The complete armature after duplicating and flipping. 



• T-tt* *lCA-VJU^g#(u ShiftC). t^~C07tf'->£iIIRUrf A D ft ShiftD T ! *n6£££{Lfcb, tClu EscWWt- h"*H7 
to *-VJ^Illte/S£^lfi/J^tf7K')'hi:U"CSW$n'CUSCtS{iSLSt (3D^>F^©^"-|*I0 Pivot KP^^UT.h), CtrIM 
(,VCXT\ ^*Hfci|!->*XlWiaCRIE$1*Sto LMBG 9U^UT57Hb©i£ft£5i£Li:*„ mjfZt (The complete 
armature after duplicating and flipping)® Xi\Zti Y )^.'t 0 
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l^f tlfr©ft"->tfiMft$tlTl*3fc£s Object Data context (Zli7-7?:L7£f*G>l££tfS^$tU =SfIt Armature Object tWMXZfcoZ 
7-??i7£.*0)tcfo(Di2yfjy9lzm. Object Data [ZitJOf^'U Bone fcJ:tf;t^>@^©l££tfa*$tlJ:?o 




► IjJ Armature » ^Armature 



▼ Skeleton 



Pose Position 




Layers: 

HUM 

Protected Layers. 

I n 1 1 1 1 



B 



~S Vertex Groups 
- / Envelopes 



Quaternion 



T Display 



T Ghost 



m 

WE 





V 


© 9 







I . J Armature- 



Armature * 



<?> (Bone.001 



T Transform 
Head: 



Tail: 



X: -0.118 



* X 


0.210 




Y: 


0.000 




< Z: 


-4.213 






► & Deform 



► Custom Properties 




Around Frame 



In Range On Keyframes 



P. 



Range: 0 



Step: 1 



Display: 

0 Selected Only 



Armature Bones context. 



iTaSC parameters 



► Motion Paths 



► Custom Properties 

Armature context. 



Names J-TvOt^OMZfz^O^UT (Armature context, Display panel) s 3D£:L-fl©;tx->©€ffi£M*3J:9£l/s ^tlf tl©7^'->^J| 
JRUT\ Bones context©/t\— >0€ Mir LMB B CU^U. (Armature Bones contextfefrtiffh. /K - >045fiu§ Arm.R, Arm.L, upLeg.R, 

LoLeg.R, UpLeg.LLoLeg.L©^9^tKb^SJ^Lt^©IZ^^.^Uj:9o TabT'Edit mode frbtellTfcc*^1~o 



Naming Bones 



■ -^ -.R- tol-tSCfclifcTfcSST-to Wl/Cfetttt Action Editor "C'gKUfllZtf- 



$T\ Ifcfcfctt, 7-^Fa7©*»k, Zhtf?\£&ZtftT40)&M%-&ttT\.<!&mtffoQ£t o skinningVZftZm^to IHjftftsK-X: 

• Object mode rGusflttSSiRU BUT * Shift "C7-75 1 a7fcSW1'St» iKf-fttJU^t 
U>vfe(ZfeO7-75 1 a7(J0J2.L^U>vfelc:feO^t „ 

• $T\ fefcStt, 7n'f-fc:7-75 : a7^^M^l^t5^^^0Sto Ctlli CtriP)^fftCfclC 
J;or^?l"C'#^t'o (Parenting menu) ^^^$tlST"L»J:9o Armature Deform » With 
Automatic Weights tiSWU^ L»J:9o 

Vertex Groups, Envelopes and the order of modifiers 

Armature modifier £l5rt#L£t"n Gus(J)t"ji>3.[tt~C{Z7^'?y9±[Z Subdivision Surface 







Object 


Ctrl P 


Armature Deform 


Ctrl P 


With Empty Groups 


Ctrl P 


With Envelope Weights 


Ctrl P 


Wi th Automatic Weights 


Ctrl P 


Bone 


Ctrl P 


Parenting menu. 
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modifier £l#oTl^To ^^va^i'lb^Mil^Jf^^tiSttolillJ, Armature modifier £ Subdivision 
Surface modifier J:9k±0feit^f£ll££2>i&^#'&9ito ^tlli Modifier context 0) Move 
Modifier buttons %9')v > Jt : &Z.£T: , ftz.£t (The modifier stack in the Modifiers context) 0 ^ 

nm-yit. xy^n-ytminz. mmtiQ^^mmm^tt „ 7-7^a7«, fijo 

SlCO&tfSCfcfc&O, S^TCDJi^lZtt, Armature Modifier© Bone Envelopes £MIZUTfc< 
Cfc^SHT't" (77?e modifier stack in the Modifiers context) 0 

• $TGus0ft£gWU Edit mode ICtjJO^^St (^Tab)o Object Data context (Zli, 
Vertex Groups £SfclfcT < iSrc£3 Vertex Groups panel tf&SCfcfcfc&fcltl/Cfct*? 
(7/7e vertex groups controls in the Object Data context) 0 



E 



- 



M © !£J ^ v 



( Apply ] [ Apply as Shape 



Copy 



Object: 



jJ Armature 



Preserve Volume 



Bind To: 

Q 

0 Bone Envelopes 

Q Invert 



Multi Modifier 




Armature 



■■III 

"Mil 

JHUL 

mm 
mm. 

\iw\iv\ 

mm®* 

VtH- H~ 

parented. 



" j [subsurf 



Apply 



Copy 



Catmull-Clark 



Subdivisions. 



( 


View: 2 


) 


(• 


Render 2 





Options: 

) e 

Optimal Display 



The modifier stack in the Modifiers context. 



JGus > Vcube 



► Normals 



► Texture Space 



▼ Vertex Groups 



ggoUpLeg.L 
gpLoLeg.L 
°°o Arm.R 
S°§UpLeg.R 
;S LoLeg.R 



Name: 



UpLeg.L 



Assign 



Weight. 1.000 



China tfa..c 



I 



* V 6 9> <P SfflQ 3 



The vertex groups controls in the Object Data 
context. 



U*\>z>W-%s ^3fcfrbJ£5fc£T?^itl;:j£ofe6, H^^U-^ttfiT+^IZt,60*t! (77?e vertex groups controls in the Object Data 
contextfeZH<ic$l\ Select k Deselect ©7n'5>li^©tc?MIRc5nrL^^I/-7 , ©t^T©TI^^(^)iilRL, if©Tl^^CD^Jl/-^lZjgL 
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Gus in Edit mode with all the vertices of group Arm.R 
selected. 

£fl$WJI/-7£jilJflL(Arm.R) „ ±T (DIM &%M$Rf&V%L~C (!&SIZJ£ITCA), Selects Lit 0 {Gus in Edit mode wth all the vertices 
of group Arm . r selected)® £ iiz H tf £tli> li f o 

Tfotc01Em4iiLW.lz\zX-y-£m.WUcte?U(Diz. bbmbbWif&TjkZtiUVtltc^ auto skinning process tfft-ytVUS&VtfryVitf* 

(Gus in Edit mode wth all the vertices of group Arm.R selected) ©^l^T-EPOoixfcHjSli , # tUZ^TitUlWlzW.MVll-JlzM 

auto skinning process li, Zftb®TK&tftf-y0)t:Tb7&<[Z&%£nmtZt. *tlS**»(flU-7£3fiftlL3:*. ^ffl^Jlz-^l^tlb^An 
fe<^i<Tfe.Gus©S^fJJ^flfil^©TI^0LN<o^^\ ^TO^Jl,-^iaj)D$tirt*:a);t-^^«)TL*lN*to 

"M^ L<6tni,^$jStRUJ5^.tbx Remove button £flL~C(777e vertex groups controls in the Object Data context)* Arm.R^Jl/— 7ft x 6 
*tlb£l&£Li:to t^T ; &JHRS?I^UT^b(A)te©^l'-7©5 : i^lC9-30^Lj:?o tefc**T?i9{7U Zfthtf (The six vertex groups) 
0)&0\zM.7LZ>frftB[jT<t£Zl\ o 




The six vertex groups. 
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Other details 

iK7Vt^Sfc#£tllfl5bT**t (*?l^fc*7'$/a>0s¥*Blli**"C manual llffcoU***),, 




Mode menu in the 
3D window header. 



• 7— y , 5 : a7t'l"t^SiRL, ^LTMode menu frb Pose Mode ^jSU'^t" {Mode menu in the 3D Vi/ndow header) - Wt\&ity~JMZ 
Ctrl* TabfcfT5£* 0 Cffl^i/a>li7-75 : a7^W$n"Ct^B#lz€ltfiJfflT s ^*to 

• 7-7fa7rt0>aiRUfejK->a:WfeC*t30*t« cnrfc^fefetli Pose mode EAoTH**. ZCTNK-r/ffifflRU (G)T'ftfrL 
£9, (R)T'0lE$tt3£:, *WtftlCJi6llT*»U*t! 




You are in Pose mode now! 



Original position 

Blenderli7K->©^0teM£lE1tLTl\£T o AltRSflLT/tf-^flllte^ 1 ^ AUG £*fPL,~C7tf->©teg£9'J7. fcl^cfc^-v'f i70 
tSfcZMtttto Sfe, Object Data context© Rest Position button IS, B#to(lM5fc&£(£fflt3bfcurLj:9o 

Inverse Kinematics 

Inverse Kinematics (IK) x ?x-y<J) 7T\"->0i&g£SST3fc©"C\ "endefl^r , Wlfft5Cfcfc&9£To fib©1"^T©iK-> 
MlC?i->©<4S^aiS#tilLr<nSt3lfCt)o IK^?fc^^S©M*«)tfliS3WZ#^rjEfitlz6:0*1-o 
Forward Kinematics 

Pose modern- >£$?a^£:, *nbli^ra#IIIffi££?3ffltt:l:L"CS5Sl\ ^<Tffilfbtl&l*CfclZ&r5<T'Ufc9o OfrfcCWft'i 

JZ0¥M^I*. ForMarcrK//7ematfcs(FK)fcP¥lin» »tf^£Jx®, ?i->©ltf£©#©M&l£SI3fiL<&9rro 3£*liFK£&E 
U S^^40©^T-yl^^NtmiZ^J^t2.40©M^§^-X^«LT,Gus(^#t^tbL^Lj:9o BlenderliC0fFll£»7Z*—>a> 

D 120 130 140 150 160 

: - o i 

The current frame numeric 
field in the Timeline window 
header. 

• &? % MLHim frame 1 ia^O:£«ttSUT<££l\o Timeline window <J)\v$(J)m%7l-)\>\r\Zi&7r^Xi$t{The 
current frame numeric field in the Timeline wndowheader) 0 ^tltf 1(Zi8:/|$tlTl*ftlvt§-£li, ^ 1 liliS^L^To 

• $T\ if?->^l>tO^OH]iE$#r(R)s UpLeg.L£±(f % LoLeg.L^LS^ffilf, f tlfc(^B#(Z Azm.R£4>L±(f Arm.L^LTIfT, 
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© Blrndn* (G\Utrn\rakl«vfolkc9Md\DocufnrntiVupMkr^ 




Insert Keyframe Menu 


Location I 


Rotation I 


Scaling I 


1 LocRot l| 


. LocScale 




LocRotScale 




RotScale 




Visual Location 


1 


Visual Rotation 




Visual LocRot 




Available 





Storing the pose to the 
frame. 



• Art *Tffl;tx"->£iMiR Lite WTtiM^tt 3D window [ZOVZ, l^flU*L«t? 0 *Zn.-tfif\yJ7V7L£t (Storing the pose to 
the frame)* Z0)*Zj.-fr?> LocRot ZmiRlZto ZMt*T(»ft-VQ&E£fa*tFfimZft* IffcOCWt-Xfcl/C frame 1 lutein 

Ttf-XdUrTo MM^T\&b^i:ftAltR^fflL"CMJW©Islte^!7 l J7L"Cfc^to ktftfa-frbjlfetfb, Arm.RfcfcfjWZfll 
to Gus^©liT#L\Tl^t! 
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Bone Settings 




Show/Hide 




Change Bone Layers... 




Change Armature Layers. 




Flip Quats 




Flip Names 




AutoName Top/Bottom 




AutoName Front/Back 




AutoName Left/Right 




Constraints 


► 


Inverse Kinematics 




Parent 




Bone Groups 




Motion Paths 


> 


Pose Library 




Paste X-Flipped Pose 


Shift Ctrl V 


Paste Pose 


CtrlV 


j Copy Pose 


Ctrl C I 


Apply 


► 


Relax Pose 


Alt E 


Change Keying Set... 


Shift Ctrl Alt I 


Delete Keyframe... 


Alt I 


Insert Keyframe... 


I 


Clear Transform 


► 


Snap 


► 


Transform 




Redo 


Shift Ctrl Z 


Undo 


CtriZ 


Pose menu. 



• to-fit U IZWlTft-X&ls-LlVZftMltc^Ro&mVSto 

• &*1f-$>jZ>mU0)[t. frame 21fcfe5mH07t?-X"C\ eW±lffcfcC3» im&J\*>i h'CDKA/We&O^flTto Z0)ft-X[* 
5fe^^7U-Air^SUtt©©=^-rto T"t 0T\ t*T®ft-ytf i mfcZtl1tVlBZ-7[/-lxl\zm t )* 3D window 0)*V&0)Pose* 
Zn.-T\ Copy Pose fcl*?JltHLtnWRU*1\ (Pose menu)#HB 0 fcUtt CtrlC£tel^U? 0 DftT\ Z0)ft&0)iR-XWty77\zZ] 

• frame 21 lilflftU Pose menu 0 Paste X-Flipped Pose option T'tf-X£^-7.r-L£1\ (Pose menu)^M 0 fclXtt o 
ShiftCtrlV^L^bJ:9o Ztlli^r-Lfe7n-Xa)^^^^".L" 07tj->c: ".R"©^"->©^S^r)^7.T^-7r--r2.ta)rto sci^fi^l- 
(Jo<0JILT<tl^t! 



Bone roll 

X-flipped pose ■fM-T.r-ti.li^ Gus^? B 1ilot^|S](Zra^§c:c:^fc0, 7n->©[E]$E(crp1S^c:2.frtUnS#/vo Edit Mode Ji't^ZO) 
X-ytmRLT CtrIN, 3 tW U tK->©[e]$e£SIIL2;U9 0 frame 1 1 11 £MoTc:7tN°-X£iJ^L£ L«fc9„ frame 1 frb7tf-X£ 

SHt°-U frame 21 T' x-flipped pose ^Sl/X-T.r-LT^^Lct^o 



Ttf-XISZZlZfeO^-r^'. ^€l§^c5nX(iL^tl/v! t^T©7n'->5iHRUT I » Rotirfft^S^O^to 

• ^r&|5m¥Ji£MU frame11 ■C7t?-X^Ht 0 -L^n^$EL"C31,lC^-^r-U^to 

• +M9JI/£3£/£c5l+3fcfs/)l^ frame 1 ©^-X^InlfE^rCframe 41(mt°-t§^^aD0^to l^fefl^lZIIt-LT. ^l/C Paste 
Poseentry£i$/t1L£Ufc? 0 CtrlV £i$m£Ufc?o I » Rotrtf-X£MU ¥II£*t7 L2rT 0 

Checking the animation 

7Z^-va>^7Ut:'a--r§^li. current frame £ 1 iZt^hUT 3D window "C'AltA tflL^to 



• Properties window© Render contexts fflihZ>\s-L (Start) £ 1 (f 7*^ r-rTT"l;: 1 l^&oTl^lif) IS^L, ft^©7U-A 
(End) § 40 {Z.U\$tJ*)\> H? 250 $tlTl*3s Settings for an animation in the Render context^M). frame 41 it frame 1 

(0) ( Start 1 I End 250 ) ( 

Settings for an animation in the Render 
context. 
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• Output panel (Dt^T. r-7-f— )l r-X //render/ t^-i 7LSLJ:9 {Settings for an animation in the Render sub-context) 0 

• Format panel Jl/OJ^ittUT AVI Raw ^jSiRLSf (Settings for an animation in the Render sub-context) 0 Ztlli— l&Wliz 
to^t,J:0ll>;^hfe77'fJ^^lSt§AVIJpeg$iilRt?.^t"C'^-rc fcfc'U imigJPEGEifiifcteELTl&Sfc^JiJttSfc, 

WiklZ. Render panel V Animation button £#UT<£$U 0 &&fcft"7Z;*-ya>~U'M"f 2> T^T0 M , V-£^LTfc<i&Wfc5::fclC 

J&fcottSUtf i &fc$atfr-7.T?l*s wv- 1 1 10 rto 

Stopping a Rendering 



Stills 

X RENDER buttonSfflt-EUTto 



U>^U>W^7Lfeb, fefetlit? 0001_0040.avi fc(,^«M0)#Ufc77-<J^flSliUrL>Sttt"C-to *b>hT<fl/9HJ© render 

subdirectory T' .biend774JI/&£tf A?TI^3fcZ3"C"t" 0 T«fW?HJtt Output panel frb^MT'^SI",, 

top menu © Play Rendered Animation CtrlF1 1 £(£fflt5i:)* ^b>^-|^ra^C©77'f JI*£S£t3Cfct>r££1" 0 7Z 

^-va>ligK)W(^fJ|IlUfto #±t3i;:(i Esc£fl LT<€£U 0 ftfcSli. CXS*ltt&^7+M^l>£#J&Li:Lfc 0 BlenderlZliS€*e 
£<$/v04tf£tf&9. whole manyal^/u"CLMttftCIC|6MbrL^lt5T ! L«J:9! 
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Mode: All modes 
Hotkey: F2 
Menu: File » Save 

mm 

77*JWR#I*.» 7?<)\^M<0>WX\.^t c F2 Z-^Wtt. File Browser WWMZtta OOKOlCli. +M Kyt^JKDLKo^^va 




TCDXT-f 4 >h7K^7>^ l >y^LT77'fJI/5g§A*b*to fcU l7<m%mz ".blend" tf&lti§£> g»]tol^n£ft£1- 0 <J Enter 
1 1>*K Save File #'5>£9'>:^£ffP l/Cft#l/C<££l^ 

IslD^fJ®^?^^^^^^^?.!!^. Save Over 0^7^^7P^r±»^ft#t§^"a^5tISt?.^g^aDO^to 
fofcfcff-tzyr-bfc save versions O&lZJfclTC. T^T®B3E#©77'f JUi .biend/i077^«3f^lCP-T-V3>U2:1\ nli 1, 2, 3 kiiT 

to 

tUtt. fefet^MyWork. blend T"#HL.TL^T, ^tl^S^Lfcb* BJE^G) MyWork. blend IS MyWork.blendl BU£^a.btl£1\ ^L-T» 

77-fJWEH 

File » Compress File MJHlCtStEff K^-3LtffllftL, *fc&77<JWrffilib** 0 
OSD^MS^G) Tips 

&tf94TW\** ^^©^^©A'-va>^^/St§©(^^3£Otto(^/jN$fe^Hl^inTL^to : + NumPad Ztdt - NumPad£$UT77 
flWtfcOE CtrlW^A^lU^to 
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Mode: All modes 
Hotkey: F1 
Menu: File » Open 

mm 

Blender ttBW"5X©fc©(Jt7$fr{7K fOT^'Ps feJ:l/t^T©l.-if^>$7i-^^>h"^©iSS)^#tS.biend77'rjl/^iCS 




f<f7s7ft6 Blender 77-<Jl>£P- KtSICtt, F1 £fl L£t«, WTffl«t9lC File Browser ^FWHtSto 

+ fc - mytt. J7l ;i/*©*S(ciiJpLfeO, UcSMetCfclZctoTs S^tt#77<JI/£if IStSCfa^i:*,, 

Ttil^t^U^tSkT*^©**, 7WJl*Ws0LT Open Blender File /K^fcWtfc^tlSHC^fcTS 
cancel WJ$0*3fc. 771" Jl/T^+fG^-O TO^DTTW^AKMOSto 

£*(Wt*WU:tt, 77^;i*lKOi^W2^V*JlOtt5fcftC*^6*ttW»*ft*t« 774 MP- KtSlCl*. LMB B fcgflL *j Enter 
£ffPt fi\ Open File 7K$>£9lb7L"C<€£^o 77'OUi. MMB [5 S^lWf 2>^:rfeP- KtSCtift?*** „ 

$^rA>CaH*,774MJiOtt5*£±r^-h*3^ 

Z0)7*)mz®WlLT Add §5W0Jt. 7*i^S'Jl^tSlCtt, It© X *K$>££'>y>7t3£(-fC-* 0 
Hifi© (recent) 

Ctlli, Sjfi77i27.bfe7*Ma)— fJWo Recent Files tySVWoiKl^tWZVs IL-tf- Preferences 0) File Stffrg, £tl<blvZ)7* 
JI/^^'J7xh(CSHi£$n5fr*iJfflitSCi:3!j«r^to 
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&*CD .blend 774 )W)tplZ s Blender (±ZL— tf -4>57i-7 - 77'J-> U477 h £^#1^1% f77rJl/KCte, Ul IS, &fflL 

"CL^ffiS©J.-tf'©f7^Jl/HI^t(Sil^©Il®U^77 r-£±»£UT, P-K£nrr<, 5H£©t 7*JH*£fflHT blend 774JH?ft3l£t3 
774^777+^1)^1^ 7Uf2/aft Blender £&SjL*to Load UI#l**:/*:*7U:l/C, 774 JU*HL^<€$L^ 

• *T4W7HJ£fMJ 

• %L&.0)7*)\,9ZW.m 

Create New Directory 74H7£7Wf 2>fc, S4a>7*Mrt£«U*7*JWr*ftrtl»**o 

• 774Jl/£v3-HJ7r-~U'g^ 

• 774 )\,*PEmU , )ZbT-&7F 

• 7^77^ Hi 

• 774; w 711 

77<%W%^Q)74)WMZ\\>\n-)\, 0 Enable Filtering 74H>£7'M>U S^£nT^3S0£M7JI/T:tf]9g*.: 

• 7#JI/$T- 

• Blend 774 Jl> 

• 4*-v 

• L-\L-7vU\* 

• 77U7h 

• 7*>h774^ 

• 5a-S/^777-fJI/ 

• T+7vh77-fJI/ 

File yza-frb, JSlTa)f-JUT7>f JUSHS<Ckflf^#Sto 
Open Recent 

ftifi^fflUt774J^-K«^L^to7 l J^7UTP-r : Ui-ro 
Recover Last Session 

S8i£#£ttfc quit. blend £P-h"L£* 0 og:0, Z0*7va>l;i. S^ro^Ht^S/a^HtgtSCfc^T^Sto 0Ja.tf* 77*>f>h 
T'Blender/j\WcB#fc)b\.. 
Recover Auto Save 
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77'fJK7)ft# 
=E- h": ^TCDt- h" 
**Mr-: F2 

^Ii-: 7WJU » Uft (File » Save) 

mm 

774)\,0)i%W{Z77<i)l0)mfr&fr\zUTl^t o F2£fftfc, 77-f Jl/^O+f- (File Browser)-^ P5tfBfl£*t 0 *f > WttTT* Jl*lll^ 




P5g©77-fJI/^#^UTLNfeii^s Save Over7r^7^W7P^'r±»#L^L^L^Ct^I^^fe(tniS^M7^t^Uj:9o 



l7^}l^KtitUcUZT(D^m^j07^0WLX<r^l\ o 77^Jl/£^biendTl£frb&fto£i§£- 
to 77'fJl/$^^-r5lCli, <J Enter^fflt^. 77^ (Save F\W)ifs^yW)¥?LX<1tt\.\ 



f££ Uz J i-y3>£/M# (Save Versions)0)m&££iZ , |5]££&0:£T©Fj3E#©77'f JUi, .biendnTW «3fT(nliu 2, 3^t"i:t§)(: 

□—' f— Va^^tlST'Ujl^o U0)T\ MyWork.blendT"ftlS£LTl v T\ ^tl££f:# l-fcii'n. BS#(7)MyWork .blendliMyWork.blendll^ 



; \"- y a yo)*v N ^77y7£f#o-c l >£t „ 



774 Jl/£E$fs (Compress File) 

g^fe77^J^E$fsti.ttolCli, ^0*7va>£^(ZLT<€£U o aD*7^a>Mi*&£ P B 1£*iSa3:T 0 
$B*UU£H&t (Remap Relative) 

Z07T7va>li. 77^JI/£fffU W-va>l^£#Lfc£:£(;:, *SftA°7s0teM£H§rLrf o 
Htf-£&# (Save Copy) 

ftW-f7P(fl*» ^p n n ©«IBl©A-i/3>^St«)lzSa:o, /J^l^r«**#*t: + NumPad^- NumPadfcfftCfcT?. 77^ JI/€ 0^)10 
IZCMW£#LT,7tl>7>r«SL-t<£$l* 0 
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Collada (.dae) 

Motion Capture (.bvh) 

Target($— (fah) 

Scale (J£*ffi§/h) 

BVHG>S£*$T-? 
Start Frame(Hf|ji&7b-A) 

7:^— >3>C0§8*&7U-A"C"? 
Scale FPS(FPS (hTJT-VjV) 

7b-AU-r-£ BVH frbgiSa^-VCT^-'J^bSto fj*>fclti§£* # BVH 7U-A(il£Jg Blender 7 U- AC ^tf>>7$ftS? 
Loop 01/-?) 

7Z*-v3>if££JI/-7Xrr 
Rotation([E]$E) 

0$cJ^^L^t o Quaternion (9*-$Z7|->)fr EulerOM^-Jfctel^t 
Forward (bn2j) 

upc±) 

Scalable Vector Graphics 

vector graphic § Cinve(tt$g)*7*/i9hfcbTO#-hb£? 
Stanford (.ply) 
aSO^ (enq) 
Stl (.stl) 

:^^3<g$Uo (enq) 
3d studio (.3ds) 

(enq) 

Size ConstrainK+M XfrJRS) 

Image Search(®^^^) 

^f-fL^h'JC&SH^M^SL^t 
Apply Transform ( r-7>7.7^-A^5lffl) 

XyVxO h® h7>77*-AtfSEU<-f>#- r-?tlfeLMf^0[l]iil^rt 
Forward 

Up(±) 

Autodesk FBX (.fbx) 

Z\±>ttz:W<t££ls n (enq) 
Wavefront (.obj) 
Z*,ttz:m<1cZl\ (enq) 
X3D Extensible 3D (.x3d) 
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COLLADA CH htXOTJR- r- 



Operator Presets 



Export Data Options: 



Include Children 



Include Shape Keys 



fy 7 ! Texture Options: 



Include Mate 



jterial Textures 



Armature Options: 

Gf 
Gf 



Col I ada Options: 

Gf 

Q Use Object Instances 
Transformation Type 



Colladatva-JUS .dae 77^Jl/0l9;W?-hW:/#-hJS©§li^ 

tVttmiZtZ&n* lV?*-$0>mmz%.*m£irc o LfrU&tf6, Collada =E^-JUi*€^filcL-CL^^CfcSif9Mo-CfcU"C<€$L> 0 
Collada ©iC^Ttt- h 

Second Life a-+f-|p]Wffl^U-9^ l J-t2^h$20ii*nL*Lfe(^S/a>;t*J l/©S±ai^^5l<€$l>): 

• Second Life Static 

static mesh 0l9;ot\- K|r]IVC1^1" 0 

• Second Life Rigged 

SL default character Kftl^Cl^to 

Second Life :i-+f-[S] 170^15*1.1: 

• TVtZf h£(&>T<£2Fl*„ M(DXV7tf\- hi&Slittfltu Second Life ffllZli»ftL*1*A/o 

Selection Only(g#?SP#0#) 

selection only Stfj&CtSfc* iM^^S/i5h€IWl(777t?-h$n*to *»fc8RHJL rT^^0)^$/i0 h€#t>\ v-^Wl^ 

Include ChildrenCT-S^fc) 
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m 

7-7?:l7£1 oei-t&A/T-rinclude childrenjfcWjailZUTI^Tt?- htSfc, ^©7-7?a7lC||^(fC l J^(tbt^r>at,t^"C, 177. 



Include Aimatures(7-7^a75#fe) 

*»&6aW^2;i(?HzH3lUfct^<D7-7fa7t(a«?^lv&at,)I(77il«-h^*1-o 

01] 

*7"5/i9 r-£iIIRL~cnnclude armaturesj£^lzLTl777f1- h1"5t, 7-75 : :L7©T-9fcI77/t?- r-£tirf 0 



Include Shape keys ( S/i-f:7*-£#fc) 



Only Active UV layer(79T-f7fe UV U-f*-®*) 

*r>a#UV L"f^-£&8fei#o"CU3fc, Blender liT7*JI/R'liT^T0U^-£l777tf- r- Lit „ ^0^>a>£te?t7^T^'fe UV U^f 
Include Textures (T^T.fvS^fc) 

Blender \t2mm0)XJVx9 WWT&W^Jttttftfc- Kbit . 
1. Ef£fJ9Ma~ce>tVa^ surface texture 

7TU7JIA-;W>Mfc^7.5 : *liaii^£fto-£T\ surface texture ^^^jSliliDftlZT^^vSU^'J^tS^feUIZ, ^^<#tl 
S*„ CtliT-li Blender ^I^77f?-r-r-#S0tt7fU7J^-7a)fca)€lt"C-Uto §rfc&7r7va>£&^ b>?U>7"*£ll£iil£l777t?- hpT 

T77^0l777tf-HCli7T l J7jl/tf'<ft^~C'-r 

surface texture SflKfctoE, T^^vS^nf'niZ«tL-C7T l J7JI/^ / F2.^^^'fe0i-r o ^ttltf fefcli^S/a©iEL^ffilZ®^iiJO 
^T5€lT"C"t o Jt**tolZ7r7vi7 hWllif fcOGJ^MlCfetltf s ^Wvi7 K&rinclude UV Texturesj7r7v3>-C"l77tf- r-USTo T© 
rCopyj^v3>fe#BSU-C</c , $L\ 0 

CopydtT-) 

M«^t'J7J^-7^ surface textures r-I777T?- htSfc. I77x/T?- h77^fiM*tltt&77'f JI/#BS Wbtl*t . 
UfrUrCopyj*7*S/a>tf£&feb* »to0CW{ft0)3br-*ft0, 177vTl?-h77'fJKCjPz.T:3tf-§a^Sto C0)ii^77'fJU#^iffi^WIC 

Deform Bones Only 

Uimfflmi\>-y*-£tot2lZ®±Lttto m7L[$Z0)*J*/3y*m®}\ZtZ>t Avastar rig £l77tf- hpT^T-To I777fj- h^tlfe'J^li 
Second Life fcS^ltt©&St,a)lz60Sto C©T©ffi©*iJ^lZ;iSL"C<^'$^ 0 

Export for Second Life( Second Lifeffll{77^- h) 

tf^J^fcofc^rmfSfefcOKfro Second Life iCttc^S^ttCDfeStCDJlZg^^btlSCtSffi^UTL^to t>h: Ca>*7*e/3>tt'.OT(7$tl 
Collada ©^S/a> 

Triangulate (.=. ft BHb) 

Use Object lnstances(^->"i^ hO-fV^^^S^ffl) 

Blender rMil^i;*r>a£tef8<Dtf7"S/i^ 

Blender (2*7 vi7 W^lS^TM* Collada 77-f JMZfilf USt o 

Transformation Type( h7>7.7*-Aroag) 
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Collada (32fIII©^^7*iJ (Transformation matrix) 0tt4i£+t7K- hLTL^to <Matrix> fcl/C £td*$L&tt&0)M-&£l~CCt 
(Translate/Rotate/Scale |S]lt)o J.97,1?s- V&ffl&Z<J)W&\zmM\Zft?ty\mtU< s nTflrc-fcfttft>hfcL"t@l,^to ztlli, 177.$- h£ 

tifef-9$'f^ii^gifT^©34g©i!77/t?- Hmmommzfrttt 0 mmmm<p~c\ n*mz[tH\£ittmtttt&mv 

Sort by Object Name ( *7 */ 1 9 h € T M * 8 a. ) 

T-ZOXVM- \>mmtto&<D*JVx9 I^HIttZlSlWtlt&fl'avc* llJ?$«tHlZ*«)SCfc^#S1*A;o ZJDfl^-At Geometry node 
t Object node jrj«6fc7JI/77^HiKl777|?- hStlSCfcfcfcliELSto 

ColladaGHVtf-h 

Collad 0*0*- Otf- Y\jtdT-^\ZloXVmZX^t 0 Blender tfffl«t«iflJP*^2^>tt1 o€(fC\ Import units Sfflffl 

• Import Units (3MiM >tt1- h) 

*SMZ*3fc* Blender fj^' Collad 77^f JK35#oma^l^^*Di+"CiiaS$tl*to 

-Oil?— h 

• tris(*T7h) 

• polylist 

• polygons 

• ngons 

• trifans (^T7.h) 

• lines 

177*1?- h 

tvyj-f-Wt <polylist>, <lines> <vertices> tbTXOT-jR- k 

Blender IS .dae fr6*aft^>il?-H"SIB»#SS<U*to 5t3Sffl© Blender profile ^MofrSfc. tClCfeSfit^t^T, *fcO£ttfcft* 
to Ctlli Blender ©I77#- r-Lfc .dae frb 100% S'f >i|?- KC-£3fclv5CfcT:To <extra> hi* Blender 2.57 TSftJnStlSUfco 

I77wl?-h 



^(cHltS Blender profile tf <extra> tag £JliyCiiin$tl^Lfc 0 %M<J) 3£«flH5l&<, Blender 0 Lamp (J)\%it±WtfZ(J) profile £ 
I77ol?-h 

Blender2.57 WUli effect 0l77tf- HOL^M^'Ao"CL^to ft$t*#fc©fcl/C <lambert> li specularity ft 0 0t#lz£(:fl77> 

• *75/i7K*r>:u JW?, ^3D0)h J 7>7x7*-Aa)7Z^-e/a>^iK-ho VtiEQtZZ* tf?e>i7 h©f 7*JI/ h#7^a>T-&§;t^- 

• JilT©A^>-507zy-e/a>©, 0>ft- h/l77#- hfrtftf- h:- 

° A*? 

o 7T'J7JH7i7h 

• 7+>©$iJ|iPfflrfeL\7-75 : a7G)^->©7Z^-va> 

• ^>^^J^tSit<->$^ot7-75 : a7©7Z^-S/a> 

• *7"5/i7 HE- r-TG)7-75 : a7(7)7Z^-ya> 

• rigify"U'^bnt7-7fa7©7Z^-ya> 0 rigify T-^btlfe7-75 : a7©7Z^-i/a>li. mT®¥Jlli"Cl77Jfj- hUSto 
o Bake Action (3d view TrTA- 7££Pl< Bake Action 

o deform bone €l*&iHRl/CH3feb "Only Selected" S?i<50USTo dae 77"OI>tf'h$<&0*?o t^T&ltflli "Only 
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Selected" GD?ri#£*1>L£? 
° "Clear Constraints" [Z^i^bSf 
° Bake Action £HfrU£f 

p Pvifi%WvT-#-y*W&{j£t 0 "Only Selected" Uit&ttiMzLZ Collada hbit ClltfCIWtrSataK-Vg 

Itfc-liRTS&gttfcOiHiA/o C9t5fc dae 77^JU»$<&0*t) 
o x£ 

Nodes 

4*jtf\-Vfts <instance_node> mtoWLtoV^TO-t-U&TEL&J- H y**yMZfcftl,£t „ Blender 07ry7JK*&©79tf>tf£<£oT 

• phong 

• blinn 

• lambert 

7-?3-3.7(DWfflkT!W- FC'&Stf'-XZV- *fcttJK->E«*tf2018l±*fcfc#£Hu C?LfcllSM- WdhlZffiffim® blender 
profiled <extra> tag SffioTii*n$tlSt 0 S-f>?R- hB#IZ bone->tail M^iEU** ttitfeftrto 

• *^>i{7hfcT-9:7P^©£fflli21 (bytes) (Cfljpgfchj:* 

• UV l^f\»-45tt 32 £^ (bytes) iZfiJPM^nit 

• only armature animation on mesh, single skin controller 

<instance_node> WfO .dae WM- KfSfc, I{7>Ut?- hB#lZC©1f ffiliS^WlC^n, Ctlbffly- h'tt <node> [ZW)$$ 0 



Details, info, download: http://amrc.altervista.org 



Page 163 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Sffrffijgftffl Blender JAwiki PDF Manual conversion by Marco Ardito 



Exporting Files 

7ni>x9\*T"0)ftMt)\ 1O©V7Wi7T'fr*5dilE9£t±A/ 0 fclYTlMi* Blender "CftUfcteftSfcLTtu fibfflV7hOi7lZ«l0§7.rigg^ 

Blender liWSG^fl) Z{7Jtf-f>%?T7LZ0)T\ ZoUotcZtt, pJb£T"To Blender 2.65 BlffiM? COLLADA S^tJ 8 00)^^0X07, 

Blender a-+f-T-feUA, Mtf Autodesk® 3DS Max® ZL-+f-fcfc77<J^9fc91?#3J:9lC&5fflT\ JKBl&flfcliMrto 
Collada (.dae) 

Motion Capture (.bvh) 

Stanford (.ply) 

(eng) 

Apply Modifiers (tx-f 77^ 7^Jiffl) 

: EfV77^7£MLTM7Urf o 
UV's(UV) 

h'J©77T'f7'& UV U>fV-©ffifllSl777|?-hL*1- 
Normal (y-7Jl/) 

smooth ^ hard &M0v>r* HJ0;£fcilf-5£l77tf- hL£* 
Vertex Colors (Tlj&fe) 

Stl (.stl) 

^b^lK/cgl^ (ena) 
Ascii 

ASCDWJW*St?7WJI*«#U**o 
Autodesk® 3DS Max® (.3ds) 

Z%ttZm<1ct?l\ (eng) 
Selection Only(31iR!$l©*) 
Forward ( ml 2j) 

MiRito^m^bst 
upc±) 

±ifiita)^m^bst 

Autodesk® FBX (.fbx) 

ttZZWittlK (eng) 
Wavefront (.obj) 
ZfrbScTSKEgH., (eng) 
X3D Extensible 3D (.x3d) 
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BtendertDS^Attl^^TAtt, ^ffi©32t'->r-li^(4x8t:'>>r-)i: N lf!7t;i/&t0128t:*>hffl^ill'J^^ffl1S(4x32t:*>h)SSj§W(Z^/t?-hL 
HDRM^©^*a*"Ctt, ^©Mff Wj7.lf3xlOf'>hO)B#T-&oTt, WtZJUi^CllWCRGBA floatfit'^&StlSto UVDHfclx^ 

• OpenEXRgik£k^jg=) 

• DPX, Cineon. Radiance HDR 

• BMP 

• DDS 

• SGI IRIS ("SIM) 

• PNG 

• JPEG 

• JPEG 2000 

• Targa 

• Targa Raw (lEESSTarga) 

• TIFF 

• AVI (Windows) 

• AVI JPEG 

• AVI Raw 

• Frame Server 

• H.264 

• MPEG 

• Ogg Theora 

• QuickTime 

• Xvid 

• BW: Mli8£'>;>K/UO^-Jl/Cl$#$nrr (PNG, JPEG, TGA, T1F0*-) O 

• RGB: W&lt RGB(3!l7-)THRff*h*To 

• RGB A: ®«ttRGBfc7JI/77T-5T^#$n*t C*MElrTl*5*#)o 

• 1 6tf^ h*^— ^^>*JU 

• http://projects.blender.orq/scm/viewvc.php/trunk/blender/source/blender/makesrna/intern/rna scene.c?view=markup&root=bf- 
blender 
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OpenEXR 

ILM 0) OpenEXR 13. 4#lz^©l|$>j14fcfi£3i14$*#ofl|ji(zj:0, V7h^i7ll#"C© HDR W&JjJ )UDmmcm$Uc 0 
OpenEXR Trt Mt&Wlfr&&&.lSlPWfe£s iEJlift6a>«t*t»»ISr**t- 

RGBA fcft j£C:ft#$nfc Z fifi£{£ofc-r*Tffl OpenEXR 77>f JHf^©^&&*fcli»JU:, Blender U 6^00)^5)^ OpenEXR h 
US*: 

• Multi-layer. Multi-pass, tile-based 
Render Output 

JSTFtt OpenEXR ©U>^U>^IS^©ttJ*rfiJfflW^fe^^3>rt(^P;tT-flT'f$a) Render Output /t^JUZ^Oit): 
Half(Float(Half)) 

CAP***, 

Zbuf(ZA^77-) 

J^T^fllf $g£&#L3:t o A^frb©iE«t6jEglSt^L*to Blender rttZflfc^tt "Blender unit" float T-£#&Sn£*o 
Preview (7Ut a-) 

Codec (3-T'fCO 

• PIZ- Wi£0i-:>V>H±lfs o ?bOl^li«$9*<E*gL*t 

• ZIP - zlib Z&otc* mmtfiU Wi£ Effis 

• rle -7>u>^st^^, -5i^ 0 ^m^mmm-Dii^<\mtt 

• PXR24 - Pixar MIE^^JUfUXAo 32 bits floats $ 24 bits floats (Z^& 
Multi-layer, Multi-pass, tile-based files 

OpenEXR774MtW\'-trt7£mMmzmMm&X-ftMl* fcftT'teto COtBfilliSHSEli "Save Buffers" U>#U>Wva>ffllZf$ 
JU*fl£!ftSl tfcffl OpenEXR 77^ JI/fcLT Blender (7) t7* ^ h© 'temp' r-f b>7 WCfilff L*to 
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DPX and Cineon 

Cineon it Kodak 0)74)\,Lfe&m<J)MftT\ 10tfy h/f**JKD Log Bttf 0 DPX it ANSI/SMPTE I*jft*fcU"C Cineon frK>M±Ut 
b(J)-?t 0 DPX I* 16t^r-^-/fv^JR\ Log £W£KUZ7t+t7t?- h-U^f 0 DPX IJllfiJA<Sffl$tl"CL^^"C\ *HA- \*0x7V7 

Cineon tl^Hi DPX lir@|zl.^5jfee(^(U>^ l J>^^i$©^^tUr) 0.0 fr6 1.0 0S5B0ffiT-t&lfflL£&U*To 7JU77li*^Ji* 

ynV^hJ- m CinePaint frb&9tf'fcat°-£ttTkbl^Ufco CinePaint ©*f VX&^R- Robin Rowe llJ:nG\ DPX ©H- K©7\7* 

Blender DPX 77-fJK Elephants Dream L-\f-0)±U)Wm^< Quantel IQ HD/2K <ffi±[WirT4y9&HZJ&Wt3Zttfi1&tt 

Radiance HDR 



Radiance liBSWa^©S/5aU-S/a>ffl^-JHlT\ Greg Ward (Z«toT#6tl*Lt 0 Radiance lill*.fl©(^LTm^nt-£o£)HDR 09 
»it£J#o"Cl^Lfc*)\ C©iH25£liffe©£<©V:7 WiTiflttf- hl/Cl^t „ 

Radiance (.hdr) 774 m&0)&mft%fcmtbT8&n-ftML£tffs &in©(*W£nS)8t^hm$!rtI££?T, tf^tJI^fcO 32t?yh£ 
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Overview 

CM) 

%■ .blend 77-f MZltT-W-7jfc}t?W%t « T-W-TAZ&yjjbMZtoZtKllQif-y, #7"$/i7>, ^r>i, T9Z?\>U£1f-££h£ 

Outliner 



(70 h^t-) 

70 MM :J— (Outliner) 0-f > r=0§te;tl^ 77^ J W#£fK31lztfl^nrf o CfflO-f > KOI* Blender ©t-$2/^tA***U, t-**-* 

^Sft©^rg^Ufto it, U^L^t^'vi^r-rommfeti^tr^to ^H^s^yc-a^rt^o^!/ 

70r-Mt-lCOLNT^I¥b< > 

Users (Sharing) 

f-$^p^0#<iif-$^p^raT?*^"c^, sfijffl^ii$nsto ^jxiifcs^^h^rjtKjfci^jgBucD^T^j^ori^fcL* 
to Ht^TWUtWojfT'SfrS hSiffcicftsictt, #7v'i7 r-©7T l J7^;Uji/riijp/NEw^> ; &o i J^t?.©riife<, *a>i$a>/h£&± 

T$cEP©&57'f:iy£7 l J97l,T\ BES^^f'^l/CO-H^erjteJRjSSl/SI-o Cftf, ^©2O07rO'vi^Hil5lL;y'T l J7JI/^^L"CL^to 

7TU7;i/*©Bi|izfesik^r2jii, c<D?TU7JU©#Jffl##2Au§(^ 

• T(?^vS7TU7Ji/rar-ft^ts 

• HHT" Ipo curve 2>o flfttf* *T<D?4 r-£-3TOg<t 2><mi§£~C'-f 



Fake User 

J£ttTI*lMt&lWf-$7tb>7tf J isf^ in »3 77>f JH^flM»0C— WJ>(72FtlTlV&t^fct» Blender IiCa>x-*7"P^ft#LJ&Ui:l^ 
^irrto »77'fJI/^b l J>^LT^9M^ l Jffl(^r.blendj77^Jl/^^o-CL\§a)feb. L^Pt^l^(^f^7ya»7W A-frSf-WPsfltf 
fRoTS'JI^$tlfi:L^^t^SiE5^^^S"C-Lj:9o MfttfJtlis T-9^P^*©BSlZfeS F LT\ T-^P^fllTake Userj£ 

tfoTOc£l^ cnri-tMWJ«1fdlZ6«Cfclift<60, f-^^'P^lotil^^n^/v (Blender ISte07^JI/^bU>^?nTL^^Ii , taLi 

Copying and Linking Objects Between Scenes 

t\v9-(D Object (TrO'v'i^h) » Make Links i})y9*feJ$L)t$£tf Make Single User(y>^HL-+f— fb) ftttl^f • Make Links (U>7ftf£) 
lie/->S*fel\T?U^^O*to ^fe^f-^SlCli, SfJ^fcttoTfrb Make Single User^iltf, ^2fr>7ha>iteUfe3lf-«*E 

Appending or Linking Across Files 

(77-rji/^t<"ii*p^ i J>^) 

File(77'f JU) » Append (7*>K) iKlort * SNfF1"C79t*T-£g;t)£&oT»ja) .blend 77-f;i/©M#(Z®^lZ79-t27xL, St£E© 
771" Mznxv^to .blend 774)mv<DXJ 9 Jx9 hO)Z\\f-f> !E/(7COlvc, i¥L<(i IT3I<£$U 0 

Proxy Objects 

Cttga^Sfrflh) Proxy objects lA > U>7Ucf'-S^0-^£P-*JWZllt o -Lrr o tf'J*tf. 7Z*-9HiC©«fi&£fcoT** J 5:79-©l# 

nB5©'j^«i8ttri3p-AJui:r3if-j-p#*t 0 ^w-a>7z^-s^>ftiacfei^T^*M^7Ufr8*^a»*a/i;e** 

77$-lofe*UT\ 7Z^-9-tf/t?-X^79S/a>©^*^"C#5«t?IZLfeL^#, &l00iifcLT\ |WWWKW9$/:O0flstt*« 

Pack and Unpack Data 

%$St .blend 774 limiZimZftZZSZStiT-'tZtKT, .blend 771* MZMftAftZZttfcZZto ^raf£T77^LT{$oTl^ 
HhP© . jpg77'f JUis File(^WJU) » External DataCHSPx-^) » Pack into .blend file(.blend 774 MZ\Vj7) %feoT .blend 77^ 
£e<Ci:tfT-£S?o .blend 77'fJl/tfffi#$tl3fc, . j P g 774 H0)Z\\f-1f -blend 77^f JUP r * IZjgfrtlSto ^© -blend 774Mtm%T77 
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Unpack Data 

(f-$©isafiis) 

/^Stlfc7WJUSftlt«lofc6, File(^WJU) » External Data(HSPf-$) » Unpack into FllesCWJWatsflfiHfc)... Sfr9Cfa!>WS 
to 7c0tV U^HJ^ii (original location) 77-fJI/S // (.blend Jyjm&^TM MJ)ICS<^va>^il^to feUx^^^ 
HUT. ^tlZlf/t^U&fcUfc .blend 77^££&-r§^£&eu ^©TWJl^&OJIU-C. 7c©^±^'(7c©^FiT^)7>;b'7Uti:#lZ 
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Datablocks 

if® blender jQVi9Hztsi>>Zb&*l£1iL\zU%0)tfT-*7ny9T-to f-$7n^©fflfcLT>r>:u <tt 9 Jx9K 7r'J7Jk tOT&WW 

/tf-r, ™zT-$ynv9m±hmMvjy9tzy5mz^ziiioi(isto ynvzo t-*o$<#mtt%o)iz&mi5W£tts f-$7n^i* 

.blend 77<JWc#fi'C§*to 




GjiTtrt Scene 
VlvbleLoym 

Active 
SsmeType 
Groups 
UtrariA 
Sequent* 




Netted 

Njmr 

ftfctUNr 

Utnry 

t*o 

Aft** 

OiMKnOiu 

Of) End 

DQf Ot«ect 
On* 9a 
In 
Lara Un* 



100 000 


] 


0 100 


9 500 




J 


0300 


1 


3 J 800 


) 


MtnMn t 1 



• RNA 

• Filename 

• File Has Unsaved Changes 

• File is Saved 

• Cameras 

• Scenes 

• Objects 

• Materials 

• Node Groups 

• Meshes 

• Lamps 

• Libraries 

• Screens 

• Window Managers 

• Images 

• Lattices 

• Curves 

• Metaballs 

• Vector Fonts 

• Textures 

• Brushes 

• Worlds 

• Groups 

• Shape Keys 

• Scripts 

• Texts 

• Speakers 

• Sounds 

• Armatures 

• Actions 

• Particles 

• Grease Pencil 

• Movie Clips 

• Masks 



Copying and Linking Datablocks 
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Scene($/->)a>r-$r7*P'50Snif-*3£l*» Infodf ffl 00 t Sl 50)'\'!^-tft5»>-> l J7hSffio"C<€$^o VZhtetZj.-tl-VTA-Ty 
7>hO)&\zfoV£t „ iI£0v->0jt°-£ft§IZ(;t+7K5>© Add New(Sr^) gSl^Za-T- Full CopyOJWtf-) SS/uT"<e$ 

*3bT-T3ftbD£, Link Objects ZMhT-T-PJUyV&MLs 20<Di/-y\zmt Object T-WnsWJ^LTttofcth Link 
ObData &I/vT\ nC ObData f-57'P^(^v:u ffiH. 7tU7JI/££) S&^ftStfT'S/i? hSJMCftofcDT***- fete Object t-W 
P^lit^T© ObData T"-57'n^©fl&0Z\ Link Objects SfcSfc, $H±3tf-$nSfc©(iBi:/uif *0*1*A;o v->l*ir£e£fc*§Ji(/r 
ZfyzOHiim. *vi'3.0) : MWk . . .) mttvtit *Th\ Z(Dj5 : &VTj9£ftri^&i-Mzm££l[ZfcmZfttf 0 Link ObData (ZULT 
[t. "m©" Ht?-£#0rr#, ^T-^^P^Ptf-lif^OSii/u: *7 vi^ HTMig, >W-Jk @l£ttS/->lc@^a)fc©lz6:0* 

Tft\ ff^^7T'J7Jk t77^ ...l*«&0*1*/vo (ObData f-$7"Py7U:3££iI0) „ 

Copying and Linking Object Datablocks 

CtT^l!? hf-WP^Htf-fc 1 .^?) 

Full copy(7JHlt°-) 

<f ShiftD liilflWvi^ hCDiiffi©3tf-S#S0)IZ^L^to 

rtVi9bt¥T-*7nrto)-mmmz.&mzn$tffs wm+wjyozhzm-reto &mznmmt user 

Preferences U-»f-RJ6) » Editing(*§H) » Duplicate Data:(f-$®1£§J!) "C'^«"C'#St 0 
Linked copyCJ^tlfcHt:-) 

MD wztitev-mvzto 



Copying and Linking other Datablocks 

(fljja)T-$^P^0)Ptf-tU>{7) 

ObData T-^a^mtoiii±(D^'Jz>P HZttftftTl^fcCJ^StlTlvSfc) s WtXtilt-JViS h©WiE$n£'h$&7K9>tfR^-f 
>KO(7P/tT^OKO0^v:u *-7\ i^, .... 7T'J7Jl,fefc")©«M©^lCiinSt 0 7'>>7*3i:* aS®*?*^ hfflCWOr-^^Pf 

Unlinked Datablocks 

w><7£$i&$nfcT-$7p^) 

f-$^P^0)U>{7«!W» (unlink) t5Ct^#*to 0'JA«\ ^TUyjl/f-^^P^tfU^^^tlTL^^S/i^ hifflfllBEStlfck*!*, ^07t'J7 
JI^-WP^flW^flWKiStlSto T-^^P^CD'JVWIHSJStlSfc* f7*JI/hrii Blender^ WLifeBtt .blend 77^ )Wm\%&ft£$ 0 
W*fm.ZWlT-$-jU*M .blend IXUVtWj W0)*J*Jx0 h£«lz&3 "F" ^>$7'»7LSt 0 
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Scene Management Structure 

y-y^m^y^JOyKymyOit. Blender 0) ^ttJ^T-Zi/XTh [Z^lMH^OKs Z0)*J*fL0)&&lzmi>hT-l\1$tttl\is 7 

Blender ttUtO®i>-yVW&(D£?UmmU$>0)ftt). -*MWttSh-£mttZ>0){Z$>&7L5t „ W®(iffi^2fc0HSr£j$$n*t: 
1. ^A-MM 

&siztti\<ofr©*/->k* is#js^ 

1 WO)ffl&ftW>ft\Z&i$ZJ&,W)%t a Cn^rglslLdong take/sequence shot) J 7?, zn£ttT-fS£fe:/->(Zfe3frfcLtl3:1±/uo tIStfS 



ttkQ© Blender TWJWrtMMbl/C* U*®§-*5tLrtfc$«)bnS«t9lCL*to Uko© .blend JK^tt^^0v->$M<^'"C'^"r o 

Planning Your Timeline 

^0)PBllzA^feli#S^(*5LMi^©M^tf)i/->rt^i!ltSCkT\ v->F«i©l8^(Shot) 1*^7 LSto Blender ©7\7*Jl, h©B#fH 
tt;IiJ©m<4li7U-AT 1 (*a>IZE7.SCkfcr^t) . -JlSMfeillSli 25 ft 307l/-A£fl>(fps) , Mftt 24fps r*„ L£tfoT5i0>ra©ffi^ 
Ttt** 30fps x 58? = 1507U-ASSJ0^Tito £T©5fc*§£&fctt3&b» 20 gOlii; (Shot 2) (i 2507U-Aftb»2>Zkl^c;3T : ' 
Ut? 0 NTSC fflflU&CDI 2^XflR363ftlfc1 ^©Willi, Jt^ftlZl^U-A 1800 ttCS«$-f ATfXfjtOttlW^ 2500 7\s-L\Zft 
tcoTWttttZZ.ktfT'Ztt o Zofftlt 7007b-ASAf hbT, M^l^cHs© 18007U-A(30fps x 60# = 18007U-A)£31 

l>kO0)v->^^^(7)*^^iJ^lZ^f^L, U>5f | J>9"B#(Zk©^ ; 5S79T'f7"lZt5^S/SZk* r r-^*to [Ctrl + 0] SffUT, 
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Current Screen Layout and Scene 
(IR&OWJ-yMJO Vtv-y) 

Blender T0#H£tt^tt5l>fcoa>^8:tf Scene (y-»T'to i J~yf&TttVi.VV*&mt%ZttK-%%ttf i * fcfcxIiU^'Ji/tffll&Jt 




lnfo(1f$g)00 K0©/\^-o A) 00 KOflil^t 7^f 

B) C) WJ-yMyt) k D) v-X E) U>^'U> Wva> 

F) H^t*© Blender M-va>C£0 Blendery^^V^^'J^tSir^^va^U-^^lf^ 

£*)o 



Loading the Ul with "File" -> "Open" 

(Ul %77<i )l*Zi-VWifr&b) 

774 HZUfttZt. Blender li .blend 77^JI/©*l;i:L-+f-'f>97i-7.a)ISS - =&^'J->U'f 70 r-©IBM^ft#L*to f ^Jl/r-T-teZ? 
LT£#Uc Ultf^&itfU 3.-y-0)T7*)imM 1 PlR&0)7,9 , )-yW70 h£±»c*Lrf 0 UfrL, ft#$tlTL^ UII£5££ML, St 
£0 UIIS^^o"C^Ht5^^T'#Stc Blender 5S^H»)t5^^Za-^b l Jt^r-LT(77'fJl/^ New Sfcli CtrIX) , 77'fJl/^0+/'r77 
^Jl/c?P^c*rf Oy'Ol/ Open...3:fcli F1) D 77^l^0+f©/V^HZ&2> Load Ul 7n'5>^7(^UT^b, U< HZffittt 0 Z0)7j : £$m 

t. fjrt(c77'fj^i%^^/vrfeiis©^ i J->U'f 70 vttzw&mmi'tet * 
Working with Scenes 

^0t©rt o LfrL CtrlU £teoT, ^0)^m^htX"m\mx^Xl\ZUMt^ZthX^t o Blender tfjgWLfccrcK *fe(iZL— +f— 
# ^y^ji, ^ New(tfajt) (CtrIN) £iit/v»(^ ft^Lfctf W&'Jfl,**,, 

Blender liA;^, MBJL &^#£UtO?0#i,\ T7*JlMDS^>*Wr34i*Tl>*t4 
Adding a Scene 

(v->©ii*p) 



S#BS|i3X^©#TO "SCE" T"to 

$/->£iiiPT3lZli, v-X^U^r-^^U^LX Add New(iiJjP)£gD3t 0 *>->£5iJn*£l&KSfc©#?*>3>£S*£t : 



InlonHor 




I™ 1 


H EH Scene lOlSfl f 




New Scene 






New 






Copy Settings 






Link Objects 






Link Object Data 






Full Copy 







New($9S) 



Link Objects WJVtlO V&M) 

Link ObData(^'vi{? hr-^SUX?) 

^S/i5h©*S«glLSto *^2/i{7hU:'J>5*nfc ObData, tctX\f Mesh(*r>:0^ Curve (S^)tt«S$tl*ttA/ 0 

Full CopyD.il/3tf-) 
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Naming a Scene 

(v-X^ffJSoltS) 

V->=S (ffi^tt "Scene. 001")^ O Shift LMB 0-CWT3tV->€£^*3Zttf'r££-r o 0"]*.!* "BoyMeetsGirl" I*i5»09» H^©!!?-^ 

Linking to a Scene 

(v->/\0'J>9) 

m<Di/-y[Z^}f<D^VzO Ktu lOT-fe'J^rtff o U>$>L£lv?|-7$/l>7 IVC\ CtrIL -» Objects To Scene h 

j|/a-+f-(Sbaufe, U>(7*nTtv&t^0)CLfcl^:#tt*02^->U:ff#, *72frSHr»i/T! u SALS*,, »«cLt^T-9^P^(^S/"i 

Removing a scene from the file 

(77^JI/ftbv->£IX9l&<) 
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mm 

70 vxi— (outiiner )0)orj^\mm^y-y^mmz\mtUcMzm^hntt a 70 wi—immu 3d &m<?ffim$-&7t±[z 

£70 HM:r— ±-C"jit}RU 3D 00 KOAMLTi-VJl/07E^^i>'i^ \~%&MZVZ<f£Zl\(> Shifts Selection to Cursor) Q 

%}0)mm&}Umit. ffimtZ t-$-J°Qv9 ( datablocks ) 0)&mO)¥M%%.'£l!)ZZ.tT:t „ fc^/c^T-O'JI/0^ISi:fe§/l-^i>'iCr-lC;±@ L 
TfcO, ^0 wood 7T'J7JI/0tisr;ai*!b^O$f^L<^<, kot7*;tfZ-bU<JlttfclA bS3?UTl^£:*J5iLT<££lN 0 |5]L;7T l J7JUi^<© 

IS'. 7T l J7Jl/tfcfe/c©v->*"Cf07T l J7JUZ l J>^LTL\?.^:"C(7)^->ya^tEtlT^^to 




70 h^t-^OW 



70 hMt-ttS^lZiial-ftl-tetlfetlSWatS'J^hflDctofeifelT-t.. 70 r-Mt-riiiilT0C^'"5I^T't: 

• 3D f a-rt"C'^0'vi^ r-^iHR^FWfil ( unselectable ) (zT3*W:2k SIR ( Selection ) (D^mttiJUJUyMt 

• v->ftb<MOvi9r-0i]|& 

• T-imyO&m (f-50'P^©€M©iliJT' X *-£}?T0£:|5]i;) 

• fOyUrUV^U^^S^^tH^tS^mmfeii^ (^J^.tf, Specular )WH1%m$RVZ$t ) 



70 h^t- -OOKOSIK 
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Editor type: 






L H Python Console 






Urn File Browser 






® Info 






|* User Preferences 






mh. Outliner 






am Properties 






Logic Editor 






Node Editor 






LI Text Editor 






gsf Video Sequence Editor 






S UV/lmage Editor 






2t NLA Editor 






*J* DopeSheet 






^£ Graph Editor 






© Timeline 






C 3D View 






[V^/ j View Select 


Object 


C Object Mode i 



OiyWJWtt 70 h7#- ICE 



ft^(^^>KO^S^LT^'©ftt£5ilZ35§ Window type Jn'5>^ LMB?JTWtf7U Outliner £jltRLT LMB 0 UT<ZccF 

jvb^i— <omm 

70 r^*-©&fmf-$7Py<7£a^UTL\i;to 

70 h^t-rf-^'p^iiiRCc^t^ v-^of-so'p^iiiR-r 

1 oMWMJMPre-select) LMB O T& l M (t U<tt RMBC?- H> 

TC7.h-^Za- ( Contextual menu ) 1"2>£W1" 0 

vi^ te&tmzZO)mffi%mmt 70 Wf-frttJyxO KEMRU . NumPad ^-SflLTX-ALi:*,, f>t-tf)Rl^^li 
0 Shifts -» Cursor -» Selection ^LT C *-£flLT?rO'vi9 r-^Sfet©A-V^±lC^ijl$i*Sto 




LMB B 



1 0©f-97Py!7©79f -f7*b 

t-*7P^07Y_7>£ LMB CTO^UT/^Yy/ZrLTT^o T-^^P^^r-f^btSfcgSlWlClliitSt- HiltfJOff fc9 
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1 -DO-f-UnvOWMlR ( Pre-select ) i kW)^7JZ> 



• RMB3kU<l3 LMB B ^O^'jO 

• <t Shift RMB C? & U<li ° Shift LMB C 

• RMB [ J UT K^tffc U<tt LMB 0 IT 

€fft&3iMi7^:]>©#0^iii:ra^ 

Sffa^rMUX^EUr RMB 3 ^'J^t5*T**$tl53>f(?3Lh'>lZa- ( Context menu ) rSfR&3lMiii#^l&tf'T'££ 

to 



C$3 Scene 

S^RenderLayers 
Dl^Ji RenderLayer 



Outliner Object Operation 



0 I 

Deselect 



Toggle Visible 
Toggle Selectable 
Toggle Renderable 




H>TC7.r--^_a- ( Context menu ) ±0 cube ^VxO 



H>T>'7.r- , ^_a— ( Context menu ) 

• EUR (Select) 

• WRim ( Deselect ) 

• WiW ( Delete ) 

• ( Unlink ) - W^^bT-^UvO(!)W^m^\jtt (flJLIi^aCfeltS^T'^Wi) . 

• □-AJU±(C#fi)t ( Make Local ) - BtR$tlfcf-*^^flD*ttW*TI-*^"±CftJ*b*t« 



Note: *5S©T-5^P^rii±SB©3>T^^h-^Za-^1 ofca^^tlfeL^^tf&O^t ! 



U^^-KPgSFjflt5tli + NumPad *-£fi|ffll/C<E£l\, 
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% >U— U^hS-aMttiStSCtt -NumPad *-£fi]ffll/C<ecH*o 



nTStt (Visibility) 




^ffitt (Visibility) ©ft] EB 



CIH&LfelV, Z(DWLJ£tt V *-£flTO:T\ 70 KM*- ~C-mm$R ( Pre-selected ) ZhttJVzOHZttlTVimttZktK-Zt 

to 



( Selectability ) 

J 0 View Search 
_ J :J Scene 

©OiijRenderLayers 
t Ui; RenderLayer 
World 
O Sc^ Camera 

"£S Camera 
© W Cube 




Restrict selection in the viewport 

Python Object.hide_select 




Restrict selection 



U>$ry>/J ( Rendering ) 
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( Searching ) 

T-*3ny90)774)tetiiMt%Zt1fZ-$£to 70 h^-f-J — 0)^±<D Search ^Za-§fiJffltSfr, J2lTC*t*?»h+-a>1 OftWffltS 

• F - &5?=( Find ) . 

• CtrIF - tt&'tlt'XttB.MiSZ&M ( Find (case sensitive) ) . 

• AltF - 7c±—'&X m tfiM ( Find complete ) . 

• CtrlAltF - 7c±— %Lfrr)*.$:¥-'\*X¥%&ft\\jTfeM ( Find complete (case sensitive) ) . 

• * ShiftF - W&M ( Find again ) . 

£.7*0)74 MTjQ ( Filtering ) 



: n 




All Scenes 




Current Scene 




Visible Layers 




Selected 




Active 




Same Types 




Groups 




Libraries 




Sequence 




Datablocks 




User Preferences 


Key Maps 




Display Mode 




70 h^t- 


■OOF 



0©KP^'0» 

70 hMt-a) / \^icii70 ^yizmm^u^^m^^^xti^-iim^^tommT'itJo w±-{*±-co)y-y(A\\ 

Scenes )^a^LTL^to &fefcli8H3E®'>->€tts m&Wt*-JVi.9Y1Ztt. ^m^ntc^\>-±0)^yT0Ytim^m^X 

• ( All Scenes ) - 70 hMtHCfcl^T (±T©v-X ^"CfflU-f ^"£-£3 ^^L$to 

• ilft©v->( Current Scene )-ilS©v->"Ua^T'c!§^:X§a^L^tc 3D fyyW^fflZV4*-±\Z*JVx9Y%lk : &\Z\$ 
layers buttons Sfljffl LT<£cFUo 

• olffli (Visible Layers )-i!£0v->rW*jE0 (HSiilRcFtlfe) WV-±©±'C£^l.a:to 

• 51&$tlfc#l ( Selected ) - 3D 00 KTORfcaWfcft'ClW^S/i!? KErttrUT, h±£S ^L^to ' Shift RMB ? SW^tS*"? 

• 7^T-f^^ ( Active ) - 70t^'U (tt^lZl/CE&lZSftSftfc) *?5h# h£l*£Ltth±lzS^Li:*o 

• SM^tfED^ (Same Types ) - ij£0v->(;:fcl^ 3D 0<>KO±rM^c5nt^'vi^hc:5^^'^L;^^l^^r-±lzS^L^ 

to 

• ( Groups ) - ( Groups ) frgtP;t>A-T-fe5*-:7S/:i:9 hO)frtf ] )Z\-±\zm*£ftSto 

• Libraries -TODO 

• Sequence - TODO 
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U7. HE- W 70 HMt- 00 KO 



Z0)MT , 7F$ft1t7' 1 ? y®fflZ*[£\t}.T 0)300)*/— yftftO .blend Jl/£S^bTl^t"o "Ratchet in Middle"^ "Ratchet on 
Outside"fccW "Ratchet Out White?? „ & ^©£[§|(Z^?./jN$fe^7.©EP^flt 70 KM > li ~ IS Pg It Ifl £*!,£? 0 0? 

(i "Ratchet in Middle" ©V->I^^LT^n^$tlTL^t 0 ^'K©ffiO. ^©V->l* ''9-Jl/K ( World ) "^T^UDlx^, 1 10) ( 
Camera ) "JO0"D^ ( Empty ) \ "HandleFixed"^^!^ Htil, ^JP?tlt^T©^VI^ r-^J#oTt^t o 

"ratchetgear"??Vl9 h©l$©'h£&:^70EP£fl?a:T\ "Animation"S^(ZlBiZE$ntt-V3>^l#oTL^^^^0^-r o ^1^ 
fc"Circle"^r>a£itt£fcLTl\5>^ "Plane. 003"0)^T'fei)"HandleFixed.002"Q)^T , fei)#^^ V '^0^To 



A-VJ^ 3D 0-f > KO±0ftmO)i#FjTl^lj]£trc * NumPad mtZtV'M^nrc^yyzO httpibiZlTFi-hm^ftSto 
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Linked Libraries Overview 

Blender M© .blend ■Jy-iMZTtt^&tSjZkftZ-Zs *ZfrbfcM#©fc©*fflT"fc&5&tf)3:?o Z0)Jj)£T\ &&fc© Blender t-$*H 
mmT-Ztto TctZ&s HkttLUVfWhZfeotc .blend 77^ Jl/^ -J^JtlTftoZVZmtltto ^MUT^S .blend 77^JW)*U:*CD 

General Procedure 

€- K: K 

7|^Mr-:CtrlAltO 

^li-: File(^T-fJU) » UrkOM) 

€- K: K 

Jt^Mr— :*ShiftF1 

^Ii-: File (77^ JU) » Append (7*> h") 

Blender afcUfltfCa-tt Info(tffg) O^>KOI^feO*t(f'7^Jl/r-riilJS0ft±Sl5^ / \^-^fcOit) o i&^&fiftlct, ^©*Z:l-© 
FileOWJU) frb Link('J>7) Sfett Append (7^>K) ZM&fr. 7*}t<01&<O WflT'S/a- h^h^-(ftlf tl CtrlAltO, o ShiftF1)£ 

t€'(7T"to TOftffy y PW File Browser(77< Jl/^'P+f) ©illROO KOI^^t (7-f> K'5a*©7-f3XJ c 7*^C60*t) . - 
aWw> WtrffioTA- FtV 77^*^9-7 ^^3557*^^^*^**700, if *iJfflLfclvr7> vi7 r-£#fc .blend JI/**0 
[■fC<£$U 0 .blend 77^ )\,%9 l Mt%t: Blender (i^(Z)77'fJKC^tn2.f-5^P^75<7 

(Scenes, Objects, Materials, Textures, Meshes feif)*— KI^tfL^To WyOtftif^QM JOMfo&lU^ >75>7^7F$tl^to 



Folder and File Organization 

/lib ^ /library tU?^ff"C7*JI^*^SCfc*fci|jfeb*1"o CCD^f 7"7 I J0) 1 T J (C, materials, textures, meshes fei:T"77t7LSfiJ 

fflLfcl^O)0SSCfc(u7*^*^O**'o ^7"^W7x#<&niis ^•7*il^W(C^7'7*JI^*^0tU7 o meshes ?*)V}\ZifeW1?-*)\# 
I^IS, fct*lct' A*, ^Ste, gft feif^SST-L.t^o Hfi^viL^t; .blend 77'0l/fr'&3tTftlct', Z©77'01'£ mm 7*)l$fa\Z 

Appending library objects into your current project 

OfT? U*7vi7 r-£iIi£©7TJ vi 7 K7^> r-"f 3) 

JiLT©¥II~C, *7vi7hfccfclJ'^ZU>7£nTl^r7:L, 7tU7JI/, t^^©^*^©?-^, StffllWS .blend T^WJUCiE 

1. File (77^ Jl/) » Append (7^>K) £jltf£tc 

2. iiiPL^L^'vi7r-^f#077'fJ^l.-3ltXJll/'St(^<©li^riibraryj77-rjl/)o 

3. ^©77^Jl/© Object tfl^P^rTo 

4. -Rftb*7y'i7r-£m:-3 LMB VCM&fr* <-' Shift LMB ' JTltiftiltJR?^, Wt\t LMB'J h"^OT#7"$/i7 h*!5HSWLi 
to LMB G ©ftfrOl:: RMBLHte**to 

5. ±0#JII*, 7^>r-"Lfel^7yi7r-©II^I^lc^0ML^to Parents fc Armatures (*AT© Modifier W BSMtTjWRtS 

6. £ilj©Link/Append from Library /{*JMZ&5;ftM©tf7*S/3>'*tZ9hL£* (Relative Path, Active Layer, 

7. Link/Append from Library Wto&tQb* *J Enter *#**K £fclot7^> Pl/fclVT-5tIllK^JW!WLit, 

t^5/v, *7*yi7hJiWttfc<£/u, 7^>K J P"J>7T'#§t©^0it: T^T© ObData -^7, fill, 7"Jl>-7, «, 7fU7Jk ^r>i& 
tr-StlE -0©y->3>{* T-tbRTfirt-to ... *7"vi7 h©iiJDt, y^vafet"©^'vi7r-f-5©iiiP(Zlot, iSt^&SZfclZJiSL 
r<€$U 0 f-97tb7£7^> Kt^, ^aftS©li^*>a©^»J<>^9>7x(particularinstarTce)lC^t5T-9€l7T\ fcfcfctf* 
30:©r£3^v;L©3ltf7 vi7 K>75>7(actual object instance) T-ti:&9£1±/v 0 

fc&fcCDTW JW*J£, *7"5/i{7h©P-iJUa)SbS:Lfc=ltf-*^0feLNi:ftt Append (7*> K) *ffioT<€$U it®!?! MzmW±W$:\W 
tz.Vk.rn Link(U>7) SffilAS*. U>7t§t, 7C©77-fJU*ltfrMMtSfc, a*E0)7MiW4AiaiBl^:k#luKlf*ri*t« 

Link/Append from Library^ 1=>Wy>Wr?^lf K) tWs^tSfc, l^HBUTHS .blend 77'f MZttVi.9 h£7^> KStliU>7Lito 

^©te©^^^^7a>lClot^©t©^fcO*t(FileBrowser(77-fJl/^7+i ; ') ©£tl«9rT): 

SelectGMR} 

iro^^^nt«'vi7r-l=t77T'f7' ,J f'ilWttlllZ$nS+iAyo JHIC .blend 77^JUC^V>fc^fc$n*to i^&^m£©^vi7rffi 

Active Layer(77r-f 7"fe L"f -V 7 —) 

Blender tt*£&*/->*#(73fctf>0) 20 tScOU-f V-*WoTl^T, ^7"S/iO H4 1 0 JJA±05 U'f ^-(CRff M 1 0 f7*JUhT"l*.*7" 
yi7hlct7u©77^JI/"U'RfTJlL"CLNt©i:|5li;U'r-V-(Z, Sli^iXStlSto SSf^H*CD70T'f7"H'V-eWZ^ait?lZtt, Z(J)m 
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Relative Path(4gS?|7t7.) 

?7<)\fc .blend 77*JUfcSa>ft*tMU:L***« 
Instance Groups (-OT^T^!/— 7) 

DupliGroup fcLT &JI\r-?aM >*9>7£ft0i:f „ 

I£#&h£:d^i9htfii;tfel>i:2G:, SelecKillR) £{£o-C&T<€SHo Select (SIR) £{£5fe6* S-VJI« OXt^Vi*? HC*fc1± 
^7&*)1V-) ItffoZZtZ&^lii LT<££l^ ShiftS4 (Cursor to Selected (A-VJI/^atR*))). t®lllii-«a»t^Sfa^ha»4»* 
iCftfel&'j'C ShiftC (View » Align View » Center Cursor and ViewAII(3DA-VJI/0)Ufcyhfc£^)))o fete, iI4RLTl\fel\W 



Reusing Objects (Meshes, Curves, Cameras, Lights, ...) 

WJVT.9\><mmmwj3., m> a*?, 7t;Ji> ...)) 

&§ .blend 77'0l>T?fto£m$l£, afi®^P^i(7hTfW*IfflUfc<6ofckLSt« lUtlWsS/aTWaSftT&D, ^SWWJATTiTl* 
Object 0f-$^P^"C^077-fJ^MOlt"CrwheeijSS/5»fc, a*EHlvu^77*JWZfc5&&Ctite#S*". Hbf-*l#5&&Cfct>» *ICJ 



ffe©7-T-f7h*jWLb9 WVT-^BBLTI^t JW\ SAfcStf -blend ^T^Jl/^S^LtOW^-JI/r^otOL^-CS^LTL^tf 
Jk fc5lMi&&fc0i§£ffl7P$/":i:<7h£. fcfefc© PC ^tt-A"-© Download T*W7HJ£fiM*UTfe<fc, mH*Sffe(^0itt¥ra$iilt6 
ft3"C"Ufc? 0 

fete, U>^Lt^yi^Hil!)^-ri^/v ! *?5fr9 MtTcOTT-f JR-0fiSfcPi:feSlZftO*t o &SS/ffiXI£'W[e]&£fn(a3:, Proxy(ft 



L7*>FWV{7bfc*y2/:rT-$(D&Jfl 

^af-jMDJ^ft'Jy-Z^^Kfr'J^Ufefct, 3D t'n-tf- HZtO:S^£tlfelWfcLn*t*A/o Ctllis Blender 
*&£tlfcfc©0\ *7$/"i9HZfiJ9iiT6nTl*fel*fctoT\ fiJO^ri^T^Sct^lZfeO^to OutlinerOOK-TC Display Mode £ 
Datablocks HMO#jlSCi:T\ Sl^l.^feL^'>ya^77^JH^I^#iSt2.^i:WISr^to 

(IRS: JSXC&S, ^^hra©l8^0S^t OOPS Schematic fcTa-tt, A-va> 2.5 liLP?© Blender (Zli&OStt/v) 



fcrfcMa-&A/E wheel ^r>i^'yi^ HzfiJO^TSlzli. L^M^TL^L^n^ffl^S/iC h»ffi!N irfe£*72fc$ Kcube 
H)£fEo"Cfr6, jtortTlXTl*® Object Data h;/t*3>£M#, *5»5u.(D wheel >ty$/a*»f3:**. COBtj&rtfT^i 

*5#:i£7'<> K/^tTlCtfT^iO h£ Blender \Z i3S&&tf>li , hSUilttl-tSCfcfe LC(^?H31#lt6tl"Cl^iaJ 

D » tClu 3D tfa-Jt?- K^^nSt „ 



Reusing Material/Texture Settings 

(7T'J7;i//T{7^V^^©SfiJffl) 
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Image Browser 



(iR;±:^tlli Blender2.4 (DVbWT-to 5ifS?3PS9T"li. Blender 2.6/2.7 0U77/7^7 KB#077-f JlCWtfffl*, ?Ubfa-a*tt"C*ftl\t 
?T"T...) 

#77*5n/i>0J:^7WJWZtt, l/ofeOI^mtg)0^l^lZilLl^(7)^Oito Blender Foundation tfUU-^Lfefe<oa)^(Ctt> fcfc;tli 
»a^-f hfrb&*TC'#77P- h'UTf Jfflr^S Materials CD ff'foO£t n ^© CD llfcS .blend 77^Jl*tt?k, tf^UMnA, *^1±±fek 

fc#K\ £feg^kTt'J7iUT?to CftWlfttiLT»*Ufc?o 77«fJI/§MOltSISlC, Material $S^t5ks J?WiZ?f l XPW®®.yyJ}\> 

Reusing Node Layouts 

y-K^JIz-T'Sit^ii^feUkttt, File » Append (7^7 F) ttdt File » Link(U77) £iIA/e^077'Ol^$L£?o TWJlfWCJiOaWft 
li, NodeTree ^iofrO*tc LMBOT*0)77-fJUCfc5y- K^I/-7©-K^#$to atta>y-Rfll>-7£ LMBO l,T<€2Fl\, 

[Verse ^-S/tffe<feoTl^ , j')] 

Verse li*-77V-70i|BibU^7ftV-VEi77-JI,T\ Blender fctfcfcitfYa^To £tfeAT s a>Blender77'f Jl/U'0ftS^U77. ^tliz 
*7$/i7H^«S0)**^ l J7Jl/$'fAr-rfSJ:7tb*to 



Proxy Objects 

Proxy kliiE^©ftSA, fc3lMitt$:"C*o Blender Ti* s U>!7£nfc1£gi(±5&)£tt3fc, aM7vi7H;*3ili~U'£3:ti/vo tCEfcSON** 

f-AT'^m^LTL^k. fcofc§|#$tfKL<&3T?Ua o fcfcz.tfmfctf'J^LXl^kl/C, KDUttfWilt-XWO, *iffl&#7-7. 
*-A(7tU7JW£»I0AWoT^ 

Lct^o fcofc-ASMfeflJTMi, ^5+V775-07zy-va>ii^^JI^t55 : -^L\5i:L*-ro C©?-AliJ|?-X®£llttT-£i:?tf, *^7 
5-0fe^7-7?a7©^MIi"C^#A;o l J7M^#^aLtfe©€l^L^to 

tfM (proxy) #7$/i7 n-auUuT-*«J*ift?§*-3&T\ ^^©T-9lz*iJ|fi^|-tt**lZT-#5^T"t o *iJKo$r^g 

$nSto o*0, P-*JI/"C-ggM^Tffi)&ti©^S"C#Sa)(i, UttSTM JI^WT*Sfcl^C£?to 
7t?-7ClZgHLTIi, >K-7U"fV-£ Protected (ftK) 3CkT\ ^©^Wr^to 

h": ^7vi7 HE- K 
toh=¥~ : CtrlAltP 

S^r^IM7vi7r-^i.lZ(i, ±IS¥ll|I^J:O7u07^7y'I7^•(C l J77^#oT<€$L^o U>OL^lf-tt$lLfctt*"P CtrlAltP §ffL 
X, Make Proxy(7P*vftfi£) $Hf7nt/Wfc£LS*. ^7vi7r-©=SMIi7t©«Ml^^il^r_p r oxyj^ltfefc©ICfeO*to CtirftS^ 

oUT$ijPM$nTi^f-9£$i»r££to tethtfaxyvio Hc-ia, *jpg$nTL^^T-9Ms^iaife^*n*to ipo *-7Sftor 

7r77"i7 HiS£7z*- h$t*5cktr#*t o M^'ViO hlzoL^li. *yi/3.0)Bft\zmmififo%tcto S/i-f 7*-$^tfiT-#St*/u 0 77< 
;i/^Fw1#tttk. Blender li7c©ftiJISo^T-9IZj(E$nt^M^t^r, *&fc0>77< JW^^t+Sttf, fefeferofrofe^MliUtf hb*t*A; 

Armatures and Multiple instances 

(7-^a7ttigH 77577) 

CfflttliiliiBfSfElil*"?*,, Blender 2.43 t CVS (2007^4E29B5i£)TNi, ttH*77"i7 MS ^-7%?^ATa>Y>^>^S«lJ^L* 

to WU-7*-f 775770:1^3*7717 \>%&OZi:\t£1£T-Z£i*hj 0 ftiZ s y)\,-j4y7>$y*zt\zutoitm7-??n7%ftozm£ic.T:- 

**1*/wo SP^Ifll-^&^sSli. 1SISa)<77x$77x1SMlCOUTtt, 77<^£U77*3ttfc9£7*7KUTi$^fcr?o r=tt 
^077^l/tf'Mfr£nTtM§r$ni^/vo 

POSIX M077-<Jl/77T^^orLNntf . Linked Lib Animation Madness (3gjt> U77tJtl) lZ#frtlTltWtt&A99Ste?fc, 1 7'Jl/- 
71 ^1*7 '7i7 r-flfrJPMMr^-f o 
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1. £^iz#^5^7c, -l§irx"$4i:Pfli'ni-ro 

3. ±Tiz#^5^ro, -mz-mtmtnzto 
ccTfnm&3<^fc&fc©ga>iitri;:2&^ \ *-v;w*±Ttu<i*s*ca>*»ttqrftT 

ttfcOC Blender tft*WA5^fc"WlflfprffiC6DS1-o CCD*"CB Blender <M>9-7i-7£mW&«*?£&fefc©{KS£r H 15&# 
tSCO^fcL^CtlZOUTfiitlSto Have a nice trip ! 
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\*Mlz 

Blender li=&7c©a3i©&^&t-9^^ 

&Jfcl42^->ftJlfct^fil<r8JIStl«J^U:flljSlttEt5»^**1". Z0)^kmt±T0)3D Viewport T-nTfifcT"1"o 3D View©^ 

h"3£Ol\T$SHLc£1"#\ ^©^©litMrWO r-"'5X-til^^©ttl^S?lJfflT"§S'fo For example, it is possible to translate and zoom a 
Buttons window and its panels. 

6Lfe6fe^20JUT€W©7K$>S#0^7^T>*-SMfe&L^-7K-h"Sf<JfflU"CL^^^, ::©7Z:l7JI/© Keyboard and Mouse 
(M-y£#B5U SflWS&WR? Blender ^'©Ji^^LT^Q^li^T^^o 



Ttv^h*-: MMB (3/2 NumPad/4 NumPad /6 NumPad 1 8 NumPad / CtrlAlt Wheel 
}Zd.—: View — > Navigation 

1ft OH 

Blender riS4-3©Mfe§^fS]^e.0|l^^fijfflT"#$to IPMIJSk IE(ff)lk ^(iti)rS ^LT 1&=j ©fa-T?t 0 Blender let Z$Atf±^A 
fftffcl£3cM& (f iJH«I&) £*iJfflU IIJS^X ^BiJirfiftoTIErStf Y|4I^. ^IStf Zl^^l/Cl^t 0 ^ ©fa-lot 



fegoJeFu 1 ! Screen 


Ctrl Up Arrow 






toggle Quad view 


an AltO 






Duplicate Area irto Hew Wndow 






Playback Animauon 


Alt A 






View All 


Home 




View Selected 


Humped. 






View GlobeULocal 


Mumped/ 






Show All Layen 








Zoom Border 


SNUB 






Oippng Border 


ARB 






Align View 








View PrnpOlho 


Humped S 


Orbit Left 
Orb! Right 


Humped* 
Humped 6 


Cameras 
left 


CM Humped 3 


Orbit Up 
Orbit Down 


■, pd 1 

Humped 2 


Right 


Humped 3 


Pen Led 


Ctrl Humped 4 


Back 


Cin Hun-cod 1 


Pan Right 


Ctrl Humped 6 


Front 


Hun-cod 1 


Pan Up 


Ctrt Humped 8 


Bottom 
TOP 

Camera 

■ -fool Shell 

■ Properties 


Ctrl Mumpad 7 
Nun-cod 7 
Humped 0 
T 
N 


Pan Down 
Zoom In 
Zoom Out 
Hy Navigation 


Ctrl Humped 2 
Humped* 
Humped- 
SNItF 



3D Viewport (ZfeltS View 0)^-2.- 



View *~3.-{3D viewport (WiewSZi-^MtRtZ. &5lMct3 NumPad r£$JB]cr\ 1 NumPad TIE Bier * 7 NumPad r^ffitrfcL^ 
M'&lZftvbZ-ZmmtZ&T: 3D Viewport Z-M.ttft%miRt%&1fV££to C©fC/*-©$/3-Kbyhlct Ctrl SflLfetfbfijfflTSilfcr 
^tlf n^fJJ^b©?!* cr#M"C'#c£to SitlC, 0 NumPad crlftt^frb©*! *#IHT?S**o 



Ztlb4-3©aip-C-^S$tlTL^^[p]fclcj:»JIZ, ,S^liff3£©^[fiHZ|E7.SCfc^ri*itto Viewport ©MiDtft"C MMB 0 fcffUfetfb 
LT<€$U 0 > K0©<*"ki29r K^^ttfr±TSttS-VJl*»frti:, View tftyflv K^ro^MS^HlfeUilto fttDOlC Alt £ 
Lfcict LMB 0 Lfctfb r^tftSCtCfc Viewport 0)m&<Dm&&2t7L%ZttfVZ£t 0 

®&<Dfife%-M<»M£^T-&!%mz&ib$i*%1tlh\Z[Z* 8 NumPad fccfcl/ 2 NumPad *-WM LT<£$H (Cftlctf&tt^ffi]© MMB (!) 
SffLfe^bfflr-'^^lZ^JSLTt^tJo &3lMct4 NumPad fccfclf 6 NumPad *-fcL<lct<r CtrlAlt Wheel© SHBflZfiJfflf SCfcrMtefcV^f 

r-^^/K-Jl/ct^-^T-^JU 

li-$->T-^ B ?rfiJffltS»^MO#^.S*fe"C-v*ct:to 

9->r-:7JI/lci:20©ffllzat3[H]$K£ltg^ 3D^raiCfcltS"±"' , P>"T"fc^ofetl0M«*S«b 
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Bras 



ZZ£?lzm'VtmHMftO)"l5&'''££MtZ1cMZ& User Preferences 00 [£0 £#JgLT<g3l\, ^©ilS±(Z) Input U Afi 

#mzm*At%t&AlhmtofcK-y%m7r^i*T<t££lK "tnzmttfc (Orbit style) ^'MiRt^^Wtt o User Preferences 0) 
Interface ^'filutSDO-f > K^ICfcl^Sll^roii^^^^lS^tSZOCD^i^^^^O^to Interface Sd'ftO Auto Perspective tf£ 
?mW>-£\t MMB ' ^ffUT View^i^tS^lCgW^at-^^T-f^^O^^Sto Rotate Around Selection tf*r&&J§£li5H£ 
81RLTl^5Jll*a)it»0*lfc*C View £@$E$t+rr (3D View ±T" A *-*tt*Kt/'Cra)atRIH*aK:iM?*t)p tr/w&**"Cfe*Hft: 

Viewa>/t>(#«i) 

h": ^TOt- K 

i|*J»Mr-: o Shift MMB 0/ Ctrl2 NumPad / Ctrl4 NumPad / Ctrl6 NumPad / Ctrl8 NumPad / o ShiftAltLMB 0 
^Za— : View — > Navigation 

mm 

View SfeMCli. 3D Viewport m « Shift *-£#Lfetfb MMB C £flL"C K^LSto *l£©^Jf £-£0Jf ^T'lSPMZ 

^-fbSf-SSIZli Ctrl8 NumPad. Ctrl2 NumPad, Ctrl4 NumPad ^l/C Ctrl6 NumPadi:t^^ > >r-+- ; &[E]$E$i+§B#l^fiJfflL"C<€$l\ 
(note:Ctrl*-£: Shift*-IIg£&*Tfi]E*3;:fct,T s ££?o )o ^^ffl*iK^^fiJfflL&L^^tt * Shift Alt £J?Ufctfb LMBOSflUT 

View0X-A(lfi*8S'h) 

i|\S>Mr-: Ctrl MMB 0/ Wheel 0 / + NumPad / - NumPad 
^Zil— : View — > Navigation 

SIB 

fcfefcli Ctrl MMB C?|cj:5 K^'£*T9ZfcrX-M>fcJ:tfX-.k70 r-ft"T"#i:To t^MP-li + NumPad &tf - NumPad 

T""To 3D View ayvtfW View -» Navigation y7*Z3.-ftfrttZ<D&t&%%\mt£Zl:1fT:££t (3D w'ewpo/t 0 V7ev/XZ2-£#lil/C< 

&fcfe#7fc>Ml/7^7£?ijfl3LT;i*31i£tts ^-Jl/ Wheel© §@fe$1*5Zi:r + NumPad - NumPad *-«>*#*fr9Cta&W 

Sto Buttons OOF^ia£<©A°*j|/£J#o-Cl,\3fci/), 7t;W-Jl/©ll$E^J;oT7K¥^l^]©O<>r : ^rt0^»]^^(^OS-ro CftEJoX 
Buttons ^^K^roeH^fttO/h^LfcOLTfcj^S&A^JI/fflm^illtS^^^to Buttons ^^K^^i&tt^ffill^^tS 

3D ^r B 1rtrg^©&S^fre&<&ofetett, -teW"CliW0^A/^2O0)7tx^h*-»|-tlZ3&0*to N Home ^-§fftCfC^T©^ 
?vi9 WJI*3J:^£Q(View -» View All ^Za-tl5]^©^f^^o"CL^t), . NumPad ^-fcffTCfcrgftStlTl^tf^iS hCW 
^^&t3l*5J:9lCfeO*t(View -> View Selected *Zn.-hmffi<Dffi&%&oT^$t 0 )„ 
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Blender ©^ffltS3^7cSFBTC^H^tSfe«)(Cli s »l#©g©teg(fL£, vievvpoint)^»$/->A0^|S^|plS^X§Cfc^^fe(ttlli 



^5>^3o*^07O7.^T>^-©^t\^-7K-K^fcM$t^b, Blender T-C5bfc&3g£i£ofr&tf7Za7Jl@ *-tK- Kfc?3;i< M- 



StS&i* ( Perspective) *r¥fr&i5 ( Orthographic) 

*f Mr— : 5 NumPad 

*Za— : Vlew(fa— ) » Perspective (JSIllS^) /View(tfa-) » Orthographic (¥frfx§2) 





3D ta-©fg^^S$IE7.5lCli, View(ta-) » Orthographic (SFfrlS^SfcttView (fa-) » Perspective (2Sia&^);iZa-£gtf£ 
L^U>X(Lens);t*JHCfc5¥fi-lftK^>*ffU*to 

fa- » fc^Za-tt 3Dtfa-Si^€-h"lJ:L^t(0 NumPad) 0 v->lct, llCU>^U>^iFtl50fcni;j:5C**^*t((Hraj>l7bra- 
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tt\ m& (viewpoint) Sfc*3lZtt, ^mMZVZftmiZVZ'&m^tt „ 

(clipping distance) t^t€^>ZtZt n 11*^9 WyVmmfamyyiO h1c\1Z%.7Kl%t „ 



mmm§?c^-\t. y-y^X7t\zm. wm%%Mo\zm<ztvm®ttM.&fr*ftbftzt 0 2<%7to)mmzBmo{z[$, st&onmizm 

^^[S]lzE5St§J:?IC, 2^7c0v->^S<¥S(^J:*ft) ; &S^-r o 3Dv-y(J)&&p{ZttL-CotP%mW.®kPotfffifrft%to ZfDU^P 

¥fm§^-\z[t, mmj5ft\tm%tim&o[*w£vtvo mnmzmi\zm^\z, &pmzunffs\frn£t 0 zm^tw-m® 
t"a-0)[elfe 

#1*9 Mp-: MMB 0 / 2 NumPad / 4 NumPad / 6 NumPad / 8 NumPad / CtrlAlt Wheel ■ 
ZZd.— : Viewdfa— ) » Navigation(±t:'''j— V3» 

mm. 



■toggle Full Screen 


Ctrl Up A/row 






•toga* Quafl view 


Ctrl AltO 






r*»*icate Ansa into FtewWndow 






Playback Artmauon 


Alt A 






VkwAII 


Home 






View Selected 


Ntfrpad. 






View GlobaMJxal 


NumpooV 






Show All layen 








Zoom Border 


Shift B 






Oippng Border 


AltB 






Align View 










OrblLeft 


Nunpad* 


Vie* PenoOrtho 


NumpodS 


Orbt Right 


Nirr<wl6 


I an 




Orbit Up 


Numpad8 


left 


Ctrl Nivnpad 3 


Orbt Down 


Ni.np.id 2 


Right 


Humped 3 


Pan left 


CtnNompad4 


Bach 


CblNunpadl 


Pan Right 


ClilNumpad6 


front 


Numpadl 


Pan Up 


Ctrl Nwnpada 


Bottom 


Ctrl Mimosa 7 


Pan Down 


CH1Numpad2 


■top 


Nun-pad 7 






Camera 


NurrpadO 


Zoom In 


Numpad* 






Zoom Out 


•, ■ 1 


■ Tbol Shell 


T 






■ Properties 


N 


Fly Navigation 


Shift r 


3D t'a-tN- 


r-0)t:'a-^Za- 





BlenderlZ(ctT7^JI/h©r:'a-^[^^'4C)3D0cftoiliJ®[ll(Side), IE® HKFronth ±®!l(Top) i: ^t'a- (Camera) „ Blender IJ Z 
lft^'±$ffi]<rExf*Jl,hffilISj ; c?^L^-ro rfjanijict xm±vno)J5fa%%Z>m&lz-%[.l J St 0 rjESHljlct m±W. r±@Hj(j 

3D t'a-)1?-r-©m,|^-|p]lct b^-TSI^cTf : 3 NumPad"Uil!iJ®[H_U 1 NumPadTriESlllJ, 7 NumPad"Cr±S 

HlJo va-r-^r-^?i:ct(ZCtrl ^flUXL^rr, MJGJta-^M^-To 0 NumPad it r^0jtH£ (viewpoint) iZAZZttfZZS 

to 

I, ±T^£^&ICtti^ti:, r:'a-li^>r : 'O0a/u*^*'i>I^LT[E]$5Lifr o J.-+f-|S^"U'3^>7^7>^Sil (Emulate 3 button 
mouse) jyyayrMhZl^m-gmWiZ. AltefflL&tfbt'a-tf- \~m LMB'J K^/LiTf 0 

^^-^©^iJ^'l'IT-lHlt^lct. 8 NumPad 1 2 NumPad ^oTv-^'/P-AJl/® X$iJS9lC[Hltfr («|S]A© MMB Sh^^fcHUT" 
to S^S (viewpoint) tftiZiZfoiZh'&.XSt K feUte 4 NumPad ^ 6 NumPad (££(3 CtrlAlt Wheel : )%&?Z. v->£ ^P-A'Jl/0Z$fi 
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Orbit Style: 



miO)W Jl^ttiZtt J.-^'-IS^-f > KO &%l^to A*Clnput)^iZ, Ultc** 'OKOrbit Style) ©^*a>^O^ST?Lj:9o 
+f'-iS^0)'f>57i-^(lnterface)5^^li2O(Z)5 : i^^7^0, 3D ^y^T^m^^^Zt^V^t 0 S»;t-7>(Auto 
Perspective) MMB ^K^n.-^m^^^iZ, §i)Wi:lllS|j[:tJir)i^t1- 0 «iQffl£*/D(C[H]$E (Rotate Around 
Selection) ItlRWMiR^'biZlT^n.-^mi.^t 0 mmtRZftZl^tZtt (Mz.lt AT:m$R%mV%Uct£\Z{t) , EMl^URUTl^ 

h": K 

i|*?Mr-: o Shift MMB 0/ Ctr12 NumPad / Ctrl4 NumPad / Ctrl6 NumPad / Ctrl8 NumPad / o ShiftAltLMB 0 
^Za— : Viewdfa— ) » Navigation (^t: 7 /— va>) 



tfa-S/fc/taCtt,. :- Shift SflUfetfb3Dtr:L-*t?-hl*i£ MMB 0 V^y^Ltto *]*«SOrJT/t/*3U:tt., [altelu^ofe^h*- 
Ctrl8 NumPad, Ctrl2 NumPad, Ctrl4 NumPad. Ctrl6 NumPad £{£l^t"(HSB:Ctrl OMttoOlZ - Shift tl£*£t) „ l^7T? 
B. % * Shift Alt £#Ufctf6 LMBGT?h"7^LSto 

Mr-: Ctrl MMB 0 / Wheel 0 / + NumPad / - NumPad 
^Ii-: Viewdfa.— ) 



Ctrl £J?Ufctfb MMB 0 K^'t 2>t, X~M>/70 KC££1" 0 JHtfMr- tt + NumPad fc - NumPad rto View(fa-) » Navigation (tf 
^Za-CfcCtl6ffl«S]tJ«ifcO*to ¥»±© 3D ta-7|?-hffl fa- *Za-©iSi££#Ml/C<££lV, 

70^^-J^tlli\ 3D t'a-Tfl- KC' + NumPad ^ - NumPadrfnltfEfc. Wheel'? SBl/CfT***,, h^S^-At SlZ 

tt % Ctrl MMB £l&#LT\ 7-5^±TlZiJi^L*to 

^UVIfcriifcOStt/utf* 3D^r B 1"C^^ICfeofeb, 20©t^h4r-^SftltT<n5T-L«t9o N Home tt, t*Z<D*J*Jr9 JSCH 
^SlHSLT<n*t(View(tfa-) » View All (t^lSlS)>Zi-)o M&i^- TOW. . NumPad IS, JlSSIKL"CL^^'vi^r- 
lc&t3l*T^^X-ALSt(View(ta-) » View Selected (Mfflto&BnQ *Zi-) 0 

#|\— IZX— A (Zoom Border) 

ilMT-CX-A'J'-M^ X-k4y[jtcl\&Btom*ftnt%ts 3D£D.-tfZ<DtoM™ol*WZl2%£?X-L4yi,£t 0 
ZOmmit ta-^Za-ftya- Mwh o ShiftB T*frU X-M>Lfcl*i5H£ KTStfL.**. 

PJ- (Dolly the View) 

h": K 
**Mr-: Ctrl* Shift MMB 0 



Blender ^HlfetX-AIZ^fttlSft^ (view-point) SCHLrt^feftT^.HkMfroJi^cntt^lM^Lttfl 1 , Hj&£»J© 
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ORft: KU- (dolly, dolly camera) (*U-JU±0)^^IZ^§lS«Ufefea)T?, »{*C0ili*C**)-&T»<Cfc* t r**t3 
Ctrl* Shift £#Lfetf 6 MMB 0 £ K^tSfc, K'J-SfrUCftfrLSto 

Si££Jia.5 (Align View) 

S^lCffi^S-g-ftliS (Align View to Selected) ^Za- 

^Lfc^>"i{7h©p-AJi/©i|#^a)«iicfa-^t)+i*to list- rat, m$RW0) : M%iz\i3_-££m£t o 

± o Shift7 NumPad 
T o ShiftCtrl7 NumPad 
BU o Shiftl NumPad 
ft o ShiftCtrM NumPad 
£ * Shift3 NumPad 
£ o ShiftCtrl3 NumPad 

SDA-yJI/tiDUIzyN^ftjp (Center Cursor and View All) ShiftC) 

i-VJl^MlCilU v->lCfei.t^T^'ta-(CA5J:?lcX-M>/70 hb^to 
7{7T-f^*^7SS#?(u^-ri§ (Align Active Camera to View) , CtrlAltO NumPad 

m&Q)WL& (viewpoint) iZJOfrtteti^SftttSto 
jURpfl^^CView selected), . NumPad 

3Dft— yjldftXjfi(Z)if 1 >&KZ (Center view to cursor) , Ctrl. NumPad 

3Da-yjWHajfta>*ibu:L**. 

S^SP^^S (View Selected) 
±T%£.7* (View All) \ Home 

P-iJI/ta-^P-AJl/fa- 

£L-*Za-fr6#72a:/»K*N / NumPad£^oTP-:hJl/ £ yu-)\)V0)W)%\tK'%£t o U-ltiVdi-fcWRtfJVi.'J h£PSK£LT\ 
±L%£t 0 I NumPad£#t t 9n-rt)U£n.-\ZW)£t , 

(Quad View) 



h": K 
7n^h=^— : CtrlAltQ 

^Ii-: La- » H^fiJS^ (Toggle Quad View) 




wtt%mmt 3d oo^, tmmmi&m. mmm/w-m^m. ^mmm/w-mzB. tiwmmzBo. 4o<otD.-[z^mbtt 0 z® 
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JE»"WJ9tf>!/ (View Clipping Border) 

Ttv^h*-: AltB 

^Ii-: View(ta-) » Set Clipping BorderC^^T^U^t"^') 



Selecting a region 



View rotated 



AltBTf^&U 3D \!3.-MZ^7X"mmmmZ$t » T^tcOWy^mj.-Mr^O^fnMZt^f: 
^'J^N'JI^tSlCli AltB SiSJf JfPLg:To 

m 

MrfSffl/^Ua-^U^e^'jIi^^ftlZOU^^o^^JT'to AltB +^0£*itfJ-VJ WWd^t (H©£±) „ Hft 

BOmmZ LMB B K^'LT»^-r(H©^±)o Ctl"CtEH^^S3ftl, 3D ^r B ir0^©i5lil^(t75>>KM ; &L-CL^t)^ l J^$n^-rc 

€- K: K 
JtoMr— :*SHftF 

5£Jia.fcOL**, RLE:, bTa-W*CJl<C*S*^S^E!7Hu, C±&)T?JW7WttWC<€3lto 

Walk mode (jE^-K) Fly mode (fRTrE- K) fctt^tf, ZotfcftmUUZ* 1]*z>ZfohZ.*>[Z®W). /tX f'fJUh K'J-Lito 



Walk 



User Preferences U-+f-|££)0O KO Z\ Zj.-tZ'f-i'&mmZ&Wltfc&O). ^^KDtbry-Sa^t-Kfta/uTKeS^o fcL< 
li, View(tfa-) » Navigation(^£0f##)^b^tlf'tl© ; E-K^Pfl>'ai^ito 



Start 



Region selected 
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View Shading 

h": K 

7|\'> h4r~: Z / o ShiftZ / AltZ / o ShiftAltZ / D 
Description 

mm) 



£fc9i;T): 






Viewport Shading 




Q* Textured 




# Solid 




(!) Wireframe 




L »] Bounding Box 









K( Rendered) 



T^T^V (Textured) 

OpenGL UVli^T^^^^SIfiofelf^SS^LSto 7Pv-vVJl/ (procedural)^ UV^^tlTt^t^^V 

Shaded 

(IR;±: Blender 2.6 lZl*m5Vhj)&m&(Dt^Z(Df97>?\>t^frs'JZmW-l;. **£«1?#fc1***o U>^-I>S/>SffioTf5 
^SfiS^tS«J:0ti^60iEfiti4lC^l^t^ KitfC*. fete. ^->EIHWitel^fcitolll**3?C*. 

V'JsK (Solid) 

fcUHf-RJl 0<> KO0 v7.tA S^IC&S V"J?fH OpenGL ?4 H (Solid OpenGL lights) T?*KT?#*t. 

■M V-7 \/- L (Wireframe) 
M^yrOtf/t^TXBounding Box) 

• ZA-2ff)in- M» ho TfB#l&: 

»H€- KfcZA;-*© va- Mb'> K 
Z JtBffE- r= 9-f ^p— 7 U— A (Wireframe) t S JW (Solid) SttlO***^- 

o ShiftZ ffiilt- K "MV^U-MWireframe) t Shaded £tf)0#;t£1"o 
AltZ ffiiSt- K VW (Solid) i: ?S3>?* (Textured) SflJOga.**,, 
o ShiftAltZ t97.?\> (textured) JMR- FMOt^t. 

View Properties Panel 

€- K: K 

Properties (7PAT-f) 
^Za— : View(ta-) » View Properties (7P^T-f)... 

Description 

±^©^-(c3&S3>hP-JKZj]Pz.r,View(tfa-)ro7 , P/tT-f) /fcM/C 3D tfa-(CiitS-?a)flfea)iS^fTX.it 0 View(tfji-) » 
Properties (7p;tr-f)... ^Za-^b^^T^to 

View 
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U>X(Lens) 

#72x9 K;±*l(Lock to Object) 

^'vi^r-tfl(^'vi^h«^A±lti.t^©^vi^Kt , a-$ll^L^to oSO, *yyivhtf1£{Z\fi-0)tpMzm5t (m~(DM 
mtyjTjyjJtziti- 0 NumPad Tf )<, 

iilltS^vi^tf?-^^ tf-MBone) tl^^fJ^Atir, ^©7tf->£a*jrc#£-r o 

12- VJI/^pifjt (Lock to Cursor) 

I::l-©'*"L>£ 3D;h-yjKZ)teMlZ|I]£Ui:t 0 

^^^fa-I^P'^CLock Camera to View) 

W;/:TO(Clip Start) i: OWmj (Clip End) 

hfa-7l?-r»tS^$tlSti©a)®'JVJI^il«ISSaSL*t 0 

■ 

mmZBmyMmSttOWmTmtcttm&frftZt „ ^\zm^imzt^tmm(D^in(arbiacts)t^Z\^mmtW^t 0 
Ztltt blender ftW®HM?tt&C OpenGUDirectX 957fs&Z&&57 l 7ytr-$>3>atKC % mc$mm^t 0 



P-^JJI/^y^ (Local Camera) 

CCDri:L-TM&fotlTU37C>T<7&a*7 

3D ft— VJUDttttOD Cursor Location) 

3D A-ViKOfiS$*S^(C^ar-^t 0 

Item 

C7-TtA5 

Display 

U>#'J>9'0& (Only Render) 

illRB#lZ70 HM>gjK (Outline Selected) 

^5ai--r2>ir. V l >>K(Solid)/Shaded/T^7,?^ (Textured) fitiS^ TCS^t^'vi^ r-0JW]|i]CISfrtl2>r:>907O r-^r>tf'g^£n 

±XO)AH'yi.O h-©JI£ (All Object Origins) 

W&lltSfc, A^yxOVO)^'b^t^t\ *?yx9hmmfcm^foT1£[zm*£ft%t(T7*)l\*m. VW/shaded/T^fv 

^i-fforaL ^«®t©©*^(iv7r^Hjizpi$n§^feLnsi+/v...)c 

PsfH&M (Relationship Lines) 

fl^HtHS (parenting), #D3fc (constraining), 7v0 (hooking) &WhWh\t%Wtt%WMx. : £$ a 
All Edges 

fjf 9 M h aVf^ahTOf V-tf-/f-U-f (wire overlay) iWiJBlCOfct, **TflW V-7U-^ta-Jf?- HZ^btto 
^Ufh"7P7(Grid Floor) 

X$4, Yffi, Z$ft 

7-f X Lines) 



Details, info, download: http://amrc.altervista.org 



Page 194 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Shortcuts Blender JAwiki PDF Manual conversion by Marco Ardito 

fcXm>\\ (Scale) 

WAit (Subdivisions) 

i>x— r<yy (Shading) 

3D \fj.-[Zh^yyzO h0vi-fV>^it^ll^L$to 
t^^VVU^K (Textured Solid) 

H^SJ^tk (Toggle Quad View) 

4-3|£iijiUc©&3 3D Fi-(DmWz.T"t n 7U-M)iEMI^l^fco*:l¥b< » 

Background Image 

€- K: K 

)U-)l: Background Image(Ti^) 
>tZa-:View(t:'a-) » Properties (^P/tx-f) ... 



Tmizimmt^sMK-Dftmsto ■. 

• ooKoicfti/cit^urr (o^o 3D \:i-z:t{z%\\o)Tm&B , MT"£5t o m:±mm/iEmmmmm(DTm^itt^-[zw.<. u 

if) 

• Mff+t^XliO<>h"©X-^«^t^t^t(^^(S'X-M>-r2.i:^^<fe0^t)o 

• Wil^7Z^-va>v->7>7^z.i"ro 

Settings 




ZOmtltFi-oyw^imi (N) iZfeS Tif& (Background Image) *Z3.-frt>mmvZ$t 0 ^mzfoZTxyOtWTJ: tik&tt 

yKimmxL^t 0 Tit)vvz^wmmo)^-7^ti"m^tthj 0 &i\=ftm lmb e tzttzfeo-wftmnsto 
^mttzt. Tmzmmmwifto)T-$iiurtfthm&i)\ nmzmmm^^ztffv^t „ mm (Axis) tzi-ttTmm^tz 

t?3.-&kfott 0 IHi£il7J0 (Add Image) my* LMB 0 LT\ £b£M£il7JQt3a:tf'"c;££1-o IH££f^&frt, #©I££tffiJffl~C"£ 

^xi\zm^t 0 

V— 7. (Source) 

77'fJl/ 

11^77-0 l/£tel^t 
V -TJjI ) K Source File) 

mfe(DT-$7Qv9\ZTs9Zfttcmffi®77j)l%m*l3:t<> it?K- h*ft5»SCB bmp, gif, jpg, png, tga. tif 

to 

$/— *r > 7. ( S eq ue nee ) 
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Jl>—L( Frames) 

mm (Start) 

b (Offset) 

Fields 

&W?\/-kZt<})?4-)\, b" (fields) is 
SttMrCAuto Refresh) 

HOilL (Cyclic) 

KiS (Movie) 

WiMOi^t^vJ- (Match Movie Length) 

±J$ (Generated) 

Blender l*jr±J$Lfc®&£(£l,^T: 
f§ (Width) ,lS$(Height) 

77>7(BIank) 

UWJyRUV Grid) 

a^-tflbh" (Color Grid) 

^Mff (Opacity) 

T^©SWS^St57x7'f5r-T s 1-(0.0(^fe^SW)frb1.0(^^feigW)©l5Hrt)o 
+MX(Size) 

3D tr'a-T'©®ft©+t'fX ; &I)i!SLit(^feli Blender Unit Tt) 

ta-rt0Ti^©^7JI^^7JI^0^7l2'>h(f77rJI/HiJl^±lug^nSto*fe(i Blender Unit T"t)o 

pc ©«as3ai$iR]±a)fetf), Ti(S^9fc^ii<£»«*a^fflfltffi5*WflWl^bftSti/i/« *z.WM&B.ftW}0*QW &6, 7JL- 

X-A&L©T^li 800x600 fcftli+#T"f „ feLT^ 2048x2048 66, □>t°a-5ISt 0 ^t;i/©te*im^tii L^to 
2kx2k W&&tiio0)T-\tU<s (Blender^ Gimp %&?Z)timt 512x512 &iflZfg/M/C*T<£$l\, ®S^>IE«t^^9CfcfeL(Z, 

Shortcuts 
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Camera View 

h": F 
JlwMr— : 0 NumPad 

^Ii- : Viewdfa— ) » Camera (^^7) » Active Camera (yOf^Jl}^) 

A^CiL-riS&Mfc^Efcft fi£l/C U>5f'J>^lZiffflJ:9lCM^Sffl^Utfa-t5Cfcft«r^to 0 NumPad %Wttmft79f4 

yUtl^h^M.XZv-y-££.*l$:t o Z0)\fj.-T-[t \sy9 l )y9$-9- (Render Border) £IS5£l/C. U^U^nSA^trzL-fllGHfcjfc 

1 • R • 

Rendered image 

Render Border 




A^7-tfa-rii, - ShiftB £ff LT U>#-#-#- (Render Border) „ A^tTa-©*!!, #U>>"©jj5||regftJf££fiSrt5J:9 

b>5f-jK-^-l4.» □>T*7.hT? ^f;£ (Dimensions) ;f*JUl&5 (Border) tt»ei>£®^\ * ShiftB TSW7lii-J:0*§ 

U>^-#K-tf-WJtt6;k*tt* Full Sampling Anti-Aliasing WBMzUVs Sampled Motion Blur If^MZfe 0£? 0 
7>^I-f U7Xl^o^Tfc^i¥L< » : E-V3>^-lZOL^fc^l¥L< » 




Details, info, download: http://amrc.altervista.org 



Page 197 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Working with Layers 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Layers 
(U-fV-) 

h": *J*Jh& HE- h" 

7toMr-:M 

^Ii-: Object yi Ch) » Move to LayeKM'V-flitl)... 



• if©?*-* (forces) ^0)7t^Ti5iklZ«ft<©^^«)*t o A 0 -T<^JUi|s]L;U-<V-lC&§7^-^lZ€ltf^^§:(^, INHrWSfrST! 

to 

7-7?a7fc, 3>hP-7-, VJWt-, *^Ae/i^^fe^J:or^ftlZlSsllZ&OSto7-7fa7©ffigtt/509^St5CD 

T\ tfc6ft9W^©"C?o ilOfctf) Blender (i7-7?a7*ffl©b4V-£ffl£LTl^*o 7-??3.7M 3 P-[ttJVz9h0)W 3 P-&l%[Z 



7-??i7\s'(\>-\ZO^Zbitt£l J < » 



Working with Layers 

to 



U^'J^'t 3^ Blender lig^^tlfeK V-€lt^*SliL*to #^^^-tLfrJHW<J<&lthtf, 8&#TflS6cF*l£*7$/i$> hS 



Viewing layers 



Blender 13 20 G)U-fV-$fiS7.TL^to 'VySHZ&S, "yKlimi^Umyjim^m 



:^W3§7.btl*t(^liir3D tra-jR-KDH" 
:tt o Shift LMB 'J tTlcM'tVCl^ 



3D L J 'a-7f?-r-©U'f-\ 7 -7H'5> 



*-iK-KPU-fV-*»KICl4» 1 frb0(T>*-ri*6LM59)"CU'fV- 1 frb 10 rU'(±l£0^»£, Alt1 frb AltO "CUV- 1 1 frb 20 t 
TKTf&Jfc&lteto ^MtRffl© - Shift *-liZfflS/3-hA^h*-lC»bTti(i^to 

Locking to the scene 

f^TO) 3D tfa-CR|ftiFft5fcl^CfcT^o SSftSflHBtt 3Dba-0)tr:'^- r-*7y3>ffK-y ft£lt<g3l\i 
Multiple Layers 

^e/i<7htt*i»U'fv-iu#^x-§sto'i5iJxii, nui^f^-iw^'^heitafiBetiiBwa:, i^v- 1,2,3 izs^sto ss^^r-tfu 
u-r-\ 7 -^^©a^^S)<^Rff^t<$/v^o^to 

Moving objects between layers 

(b-rv-p B i©&»i) 
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{zmtzzt&vzsto isiiu-f v-iza<ic(j * shift w^i-rr D 




Example of object layer arrangement 

1. 

2. JffiS 

3. yif\-t~W'y7(I*^z>) 

4. ;t-T^JI/£:y;!]£(;fl#^®) 

5. Myv>%i$ 

6. ^yo)^mmuwi 

8. fillers. =£tffu 79t+t'J- 

9. *)*7, RUE 

10. ±^07-7fi7 

11. ^^©7-7^7 

12. 7,^707-^2.7 

13. !£;t(Z)£l£ 

14. ^vafflflttgrtt 

15. fltf&M&0ii?ii£ 

16. teofcftkLft&l^tfmi; 

17. y->^$<"5I^tt©^?.^0ltil©AJlft 

18. ^ilMfflOttgHj- 

19. mn(DMW 
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P-iJI/tfa-t^P-ytJl/fa- (Local or Global View) 
=E- h": F 
7t\'> h^F — : Numpad/ 

^Ii-: fa-(View) » P— ^JUfn— ( Local View) t'a-(View) » ^'P-MJU^l- (Global View) 



Vi^r-^ii/vr^b, t"a- » P-*Jl/t'a- *Z3.-*-fflf£to ^'P-M'Jl/t'a-I^MSI^Ii t'a- » ^'P-M'Jl/ta- *Zzl-£&oC<£'$ 
l\, Numpad/ !320©r::L-£tJ]9!f ;trr o 

P-iJUl'a-'C'li 3Dfa- ^-©U^^-fcJ;l>'P^7n'5>liM^fe<^5^;±mUT</c$^o 



Global view 




Local vie' 




p\ 4 











Global and Local view 
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Transformations 
( VTJTOt-L) 

=E- h": TtJ*hfi YbXMWfc- K 

^Ii-: Object QtJ vi 7h) /Mesh (^yi) » Transform( Y*?j7D*— 20 





» 


Grab/Move G 


Ml 




Rotate R 






Scale S 




U • 


Jo Sphere Shift Alt S 




| 


Shear Shift Ctrl Alt S 






Warp Shift W 




OMl 1 


Push/Pull 






Move Texture Space Shift T 






Scale Texture 5pace Shift Alt T 




mo 






MO 


Align to Transform Orientation 


■ ,„ , 




Geometry to Origin 






Oricjin to Geometry 




l 


Origin to 3D Cursor 


Mi 


CM* . 




Ctaar 




Randomize Transform 






Aljgn Objects 


Transform r* 


Animated Transforms to Deltas 




M(MI 

ONI 

T Object Mode 



Object 

#Jih.9 HE- KG) h7>>W- 
7 vi7 HE- FT-0)frQiz.£t 



Basic transformations 

(&* H^T^tf- A) 

• %» (Grab/Move) : gjRg|l»ttb^t« 

• Bits (Rotate) : gflgjEfeHfebafrn 

• fe^HI/h (Scale) : S^SmW-fX^^^tn 

Advanced Transformations 

(fSff & YTjTOI-L) 

55- (Mirror) : WS^ft^SMLZt * 
m*&M (To Sphere) : SS?SP^^©fl^(Cifi^lt*to 

tj/vlft (Shear) : SIRM^A/Wf LSto ttA/WHi * ¥iT&iS}K^£m^M^Ii$tii:? 0 
%ffl(Warp) : iI»5r£M£t^tc 

& H in itioT # ffi/flfe 3i ( S hri nk/Fatten ) : ^H^Sm^Hlw^THifr L£? O^SttCBHJlre- h"©») . 

ft 175 1< (Push/Pull) : itUR^^fttfr, 31 (Hfrtf3fl**0«*J#oT, l£lffc0ftLIS«)Tl^c:C5SM«LT*T<€$U) 
t222%£]M&3& (Move Texture Space) (eng) : fOX^^Sia^T^TvTVCDiBS^toSto Cflffg)fo-t*3fc T? 

z£2£E£Blfl>M£it^ (Scale Texture Space) (eng) : ±fc!Hiygfr, ^TJf^^y^ T&tiLttt , 
M*13fll^ti5 (Align to Transform Orientation) : Ij|£(DMiti(^7 vi7 h£;afc1±*t „ 
^ HJ => (Geometry to Origin) : A^VtO WM* Y*feW&\Z&W\\j£t „ 
II -> S M* K) (Origin to Geometry) : *7 vi7 \>0)ffi&Z*rt* WGLWlZfeWllSt 0 

-> 3Dfl-VJI/ (Origin to 3D cursor) : JrJVxO NZ)JI,££ 3D1}-V )\,&.W\Z&Wll£t „ 
s Tj9L1&1tV& (Randomize Transform) : gftKJtG^^A&fftt, JlA*»£i7l\3:-ro 
*7'y'i7 r-Ollffj (eng) : W3e©«Z*7"Sfc(?htil5L*t« 

7zy-S/3>Lfe r-5>77*- 4£xik£A (eng) : h7>X7*-A^©7Z^-*^>^fJl^r-7>7.7*-Aflllz36g|L^to *-7U-L£J# 
Transform Control 

mm®tM*-X- KA*J^ r-7>77=r-A© l JtZ^r-, *|P?r5ftHj«*D*t, 



h5>*7*-A*£fti;:oi,vcfeofcg£b< » 
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mm) 

=E- h": 3Dt"a-"C1i JtjfVxO HE- h\ h\ tf-vCt- K; 

^li-: H>T+7>r-te# 0 HS©^'vi^r-©^Za- Transform ( h7>7,7*-A) -» Grab/Move (f£ft) 

^tf^vaXi. 79fl?U 3Dta-7H- h© 3D £ P H 1£&2>;t:>'S/i>7 K^vi^ HE- KB#) Wvi9 KMf£l^tm3g|t0*£i!]£m\ 




^»*li.^I$4^©^^M^'3D^-0<>KO©^TPS(ZgjF$n^to 
3D View 

(3D I±l-) 

3Dt'a-T-li 2 fIH©flK^va>^0tt: 
Transform Widget 



Shortcuts in the 3D View 

(3Dt'a-T:G)v3-h^h) 

LMB c 
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MMB ill 



RMB Jirfcli Esc 
Alt + g 




Controling Grab/Move Precision 

(f£»0ft£&»P) 

±^©l4©fiJPM/l-^va>lrin7.r, Blender (Ztt h7>7^*-A0D^|jlSS/jN$<LfeO, ^©SlJ^'li^tofeOtSaffi^fcOSto 
o Shift 

h7^7*-Aft^5ii<L*to G £flLfc&, f^Kt- KlZAofett^r * Shift *-S#*fc»»*Wlll2.8n» SBfrfeftSfcfcfcbtl 

Ctrl 

Ctrl+o Shift 

E®Wlct3^5«J:9(C, Ctrl t o Shift t#ft0*fl&£frtirTo h*7>t?r^Fl*&i«6|||tfCIWtt$^&ri*t« 
X/y/z +<»(!> 

;ftLEta:tfr'#£ToX/y/z*-£f?Ttlorfc, ftm&Z&z.%Z£tK-££t , *Stt«CIWtt*&fcO, ^vi^r-r H 1©S§g|§±i^L 
Orientations 







Orientation 






View 






Normal 






Gimbal 






Local 






Global 




■■ 


View £ ESS 



• tfP-MJKGIobak TltkV) 

• P-AJKLocal) 
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• (Normal) 

• 5/">AJKGimbal) 

• fa- (View) 




Other Editor Windows 

frU^n^/vft". znb0*7vi>7r-^« 3D 4y$-7x-7\ZWK£t« Blender liJUE, 3#g£&D#S8lCDi!l££ffiS&*3€lt"C- 

to 

Python Scripting 

(Python 3£'j7>a>fES£) 

Blender "CIS Python 77^hSIB^UT^>i^h^^$1#S<4SlZ^itit?.Zi:tT^^to CtllZli Python ©^lSH>V-J^9*\ t 
^r^hXf-f^^OWX" Python 30y?H8r*fr 

bpy.context.scene.objects.active. location 

bpy.ops.transform.translate(value=(<DX>, <DY>, <DZ>), constraint_axis=(<bool>, <bool>,<bool>), 
constraint_orientation='<ORIENTATION NAME>', mirror=<bool>, proportional- <ENABLE?DISABLE>', 
proportional_edit_falloff='<FALLOFF TYPE>', proportional_size=<INT>, snap=<bool>, snap_target- <SNAP TARGET>', 
snap_point=<x,y,z>, snap_align=<bool>, snap_normal=<x,y,z>, texture_space=<bool>, release_confirm=<bool>) 

Hints 

(t>h) 

• 1tS*h!) HE- PTOiiB, HJI^- Krt^TOTI^/ffl/rSSSJRLTtf^iO h€^lltSa)fctt*ofe<itl^to C9LTU*3fc*7 

• ^'P-A"JH^^ISJil^Tva- h G -» x/y/z X*fcTM4ft<, (Jd-rtJlAB*© Xtt£ttl£|£S!itfflJ|g$ft3:t 0 
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Rotate 

(mi.) 

=£- h": *j*hti HE- KfeJlflUfct- K 

^Ii-: Object(^ , viC'r-)/Mesh(^va)/Curve(fflfe|)/Surface(fi®) » Transform ( H7>3.7*- A) » @$e 

0$e (rotation) Ii£fc0££3.t°> (spin), to DO (twist) , ^fe (orbit) » tfiKf h$-> (pivot) » JSIs] (revolve), fctfO (roll) fctwi^ 1OJ5l±0> 
•fc*E*0tfK$rMr+i&C, KUCHA, 21, ®, *7Sfr9h&£)©£|qI***«iift:*£»3:*. WM%M&tt$\Zlt%.<D£ofeim<Dl5 

1. +-7tj-Kva-r-^r-(R) 

2. 7ZtaU-5 

3. ^PAT^^Za-(N) 

**W6@te©^l^fc-«ftM3&^S/3>SJslTlZ^*to £6fe3tf$B, tifttflltMVP (Precision). Itrj<s0 (Axis Locking). l&filA 
±1 (Numeric Input), 7t^(Snapping)i:^4$fet 0 ^r- (Pivot Point) &tW7va>©Mti$gia, r-7>7.77r-A^>hP-JI/i:MS© 



Usage 

Rotation using the keyboard shortcut 

C*-jK- Kva- h^h^tlife) 

1 . RMB CB T'[H]$EL/cL^^illRL^to 

2. RSlSeitffUTIsltet-HZAOSto 

4. LMB B W^"C«£5i£l<3:To 
0 $em IS 3DJ^^>£ T K(C g ^ $tl£ * o 



Constraining the rotation axis (axis locking) 

• R,X:X$A (Z>PtLTG)^[E]$E 

• R, Y: Y$ft l^l/Cfl&EIS 

• R,Z.m {Ztt^TOfrm* 

fflP^lilHltet-KIZAoTfrb MMBiIl^ffLTt,^lZT'#St 0 79ZWM*«£lRl£HMrLT<£$lto 01: 

• R,70^X^|S](^iti^Ur MMB " : :X«ilC>EtLT0^[E]$ELit 

Fine Tuning The Rotation 

miO)MMMMt * Shift t Ctrl *-%&oZffl\ MftB%0[jfc\E\UWT:%£tc HIe^- h'lCAftlS, @$E73ff £l£MrA7J-f SOrtr 

• MUWZ Ctrl SflUBHtSfc, a^^^©[H]$E©^J^^^5fI-rolcfe0^to 

• @&*0 Shift Sff 141(7*1:* SKSHOiais^OJDI KToEftO**, 

• ShiftCtrl L^l75fcS^S^©@etf 1 sroicftottc 

• Rtfll/OMI*A.*U* J Enter T?«t£L*? 0 

• K7^*"-JHaliEli R. Rr^lZfe0*1-o 



T7*JUhTH4, t^T0[E]$Eli^P-/^^^I^TlT^tiito 0$E©$*lir$4+-j$2^ffti:^Mr^^to fllAtf, R, X, Xfcftttli 
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Rotation with the 3D Transform Manipulator 




3Dt'a-©/\«^'-r\ 7ZtaU-5^>a"C*?.(^, *1L »(7)3-^$flra^K^n"CL^5)Ci:^5iISL"C<fe■$L^ 0 7ZtaU-5©fI^I^[El$E^L-C< 

1. RMB .^^illKLSto 

2. 7Zt°aL/-50fe©Ol\t$ft©L^n^ LMB e j£$oC h"7S# U ?r»'i9 ^©filC^T©!^^? o ^ZtaU-Stl^UlC* 
Shift, Ctrl^otO. ^1IA^)^Lt0LX$blZiB^<t#^t?.^t"C^^to 

3. LMB € -£ffitt\ Space ft «j Enter £ftti:3£MtffitSUi:?o RMB 3 ft Esc T'^M^^ROtJl/C^rr 0 

7Zb e aU-^lZOLN-Cfc^llL< » 
Rotation with the Properties Panel 
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=E- h": TFJ*kfi HE- miZfmkt- K 
**Mr-:S 



PS' 




1. 4f-iK-H2a-h*fh(S) 
3. ;/PAt^Z:l-(N) 

**Wfefi£^*|/J^©^L^fc-tefl<jfe^S/a^lslTICME^to SbfeSH $L fl^lilRflftfli (Precision) , $4P>^(Axis Locking) » gfc 
fitA* (Numeric Input), 7.t^(Snapping)t^^&t°7n^h(Pivot Point)&tW^va>©Mtf fEli. h7>77*-Al]>r-P-JI/d£*I& 
(M-S/lZfcDSTo 



h^>7,77r-AH>r-a-Jl/lZOL^fc^l¥L< » 



1 . RMB C$etfc*Lfcl«*£»RU**. 

2. S£lf£#UTi£**S>ht-hrAO*to 



• S,X:X*| Cttl/CCWMft**']* 

• S,Z:Zttl^LT0*S£^l|/h 

HP-50l*tt:*l!/J*E- KCAoTfrS MMB £ff urfeWjaicT-^-r o VJ^ftftatSSfilClliirUT^Sl^ : 

• S,70^X^|S]lZ»Ur MMBi?:X|*lCWUT©*fi£*i|Si/hb*1" 

&^/ha>M&MfflOTflrc-* 0 * Shift fc Ctrl +-T"S£*ffi/J^^il^6S(c*iJISr^to ^.fis'l^- KCAW*, Jj£*m£ Blender* 
ii(BU)©MTA*t§^tr^to 

• tt*jt^*c * shift mim\i$£s mtRwmmizizmmmfrmvfcxm^vzzt o 

• IS*l6/jMf in o ShiftCtrl £flU%tt3t»^©fj£*»tf' 0.01 BU 7olC&9ST. 

• SSfll/OMIfcA*U*J Enter r5£5£L£t 0 
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O 



tfaU-$ 



1. rmb ^m^iilKLirfo 

2. 7ZtfaU-$©fe©Ol\fcf40L^tl!b^ LMB K J£^T K^jtfU b£^©$fi(^om*»£t^T o 7ZtfaU-$tUoLj: 
Co Shift. CtrlfcffiofcO, ISfitA*SUfe0L-C$6MK^#tSCttT-§*t o 

3. LMB B £8fTft\ Space ft <j Enter £1$ tfcE jEtfU^Urr o it, RMB 3 ft Esc n£M£*V>-tZJI/e#£t 0 
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=E- h": T&*hfi HE- KfcJlflUfct- K 
7t\'>h*-:CtriM 
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To Sphere 

**Mr— : o ShiftAltS 

^Ii-: Mesh(^f S/a) » Transform ( VfUTOt— L) » To Sphere iM^M) 
Description 

mm) 

«|A*»(To Sphere) h^^^-ixliS^S^^ttlC^^Sto T0IH£r££®jf tfiiLTK Suzannejli, C"M©J:9lC VTj 
Suzanne ©^valZffll^S^rto 



~ ft 

















&ffiMtfi&LZLX Suzanne*, ±CD®flfett Suzanne ©*y$/alI^ft-?tliitcF 0. 0.25 (25%). 0.5 
(50%), 1 (100%) ©j$A^£ffli^c terete 

Usage 




&ft**&a>gf!l£B&U *Afe#r^:/;D*-A<tflHE*frL<**, *A*»*^Sa>l4Mesh(>?r2/a) » Transform( h^V^-A) » To 
Sphere (Efc/\») *Za-fr - ShiftAltS LTUff Urf 0 ii^SlJ^^ffiSli^^ift^LT^lSWIZ^Sfr, 0 frb 1 ©IE H rife ? 
S A*LT*tof to ^ Enter ^ffttr-^>77^-A«^ Lite «t£Ufc r-7>7.7*-Ali F6} SJEPtfr (T) T* 3£$( Factor) 




0.25 (25%), 0.5 (50%), 1 (100%) T'ffl^Tl^to 
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Shear 

=£- h": *JVxO HE- Kfccfctflilllt- K 
fcyh*-:<>ShiftCtrlAltS 

t-3.—. Object(^'y"i{?r-)/Mesh(^i/a)/Curve(flfe|)/Surface(fi®) » Transform (hTsTJ*- h) » Shear(1*A/Rr) 
Description 

mm.) 




ti/vifr (Shearing) (J¥ft^-O0®^i:L\5tLM^»]^tf$tt)^;irto Z.0) H7>77*-L£fT?PplK iilK^^liilS©t:'a-07K¥^[S]©$ft 
¥fflC)^»iLSto 7K¥^fS]©f4J:0rTjlCfe?.t©(it^T. Jx*r0£[S](C*$»)l,i:To 

Usage 

Jift*J#l0g|l£;iIfRl/C ttA/W ^y^-Lm^m^^t. ti/vifr *7i/3>l;t Object(^'vi{7r-)/Mesh(^^^)/Curve(fl 

m /Surface (ffl®) » Transform ( r-?>77*- A) » Sheard+Aylff) o ShiftCtrlAltS £#l/C3l<TL£to ii^^^©flS)M(S70 

jsmt^T mi mz.&mh\ ®m&x t> Lz&mt „ *j Enter s# tt v^j7ot-b&flm\j$$ . si s ut ^7.7*- ai* f6 

*K ^-JI/S/iJI/7(T)r^7tZ^h©^'f^-$i!)frtfcs $b(ZHSRrtlT-t 0 t±/v»r r-?>77*- A05t£^ ffe®$ft5fnfc;:a)7M£-te 



iff ££?T©0"l£;:j!<€^o 



tt/v 























































A 




B 


c 



i*/u»f r-7>77*- A0*££ 












B 
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±iz&zt>o)M*z<mzto 
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Warp 

mm 

=£- h": *JVxO HE- KfccfctfUHt- K 
7ftyMF-:?ShiftW 

^Za-: Object(^'vi{7r-)/Mesh(^^va)/Curve(flfe|)/Surface(+t-7i7) » Transform( hTJ7J*-k) » Warp (31 A) 




mmy-jimyyay 

mmt- Kris. m&\ &y?j*-i&M$MM 3Da-yjwDjHHCftjift*^«*ow*to h7>7.7*-A©t££ii?!su:» 3D a-v 



Usage 







0° 








••'.'/■••V-' 

90° 


180° 


360° 



tift*f«flt£gtfs ^>*:?*-AliM*fTU**a jffi^vaXi Object(^vi^r-)/Mesh(^-r>a)/Curve(ffl 
H) /Surface W-JiX) » Transform( H5>a7*- i») » Warp(rlfi) *Za-fc»5fr* o ShiftW LTSlff LSTo 



Cursor position and view 

OtJ— VJl4flcMfc&— ) 

Suzanne ©^i/alZ^ofe^^LTL^to i±$5iffllzU>#U>?iIftfe&9£1-o 
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T^H^lffi^fcl^b, T^^h^'vi^r-liAltC £ffPl/C Mesh from Curve/Meta/Surf/Text(fi W5/fi®/T^7h^b>>>va) *7va 



Example 

(01) 

o 

□l('0^1O(Z##ol^T+7.r-o Blender Pl('i:T^7>r-liSij©^i>'i^ 
hfcLTftbtVa^to T*7Ha^r>:L(C»$tU Blender PU"0JH 
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#"075 l< (Push/Pull) 

=E- h": Trtthrt HE- KfeJilWiJfct- K 

tzo.-: ?tt*hfi h^r>i » \*z>y?j*-L » fl?/3l< 




ShiftA£fl LTttJfcXZz-frS Push Pull ^^l/cm^To &WlWDtoM&^%*MfrbU1fiMy9 s tt43fcfT5fr* BtfllA*"Pfi^ 
*to *J Enter «TtfcK7^7*-/»ttt3£b*t. S££$tlfc r-7>77*-.kli F6 fry-Jl^iJU? (T) ©HJt<D7.M#-£i&fr*CfcT-$6l;: 






»j-«?a)yT>aic&5ja$ff La*. sbsis 




Details, info, download: http://amrc.altervista.org 



Page 216 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Working with Layers Blender JAwiki PDF Manual conversion by Marco Ardito 

Randomize Transform 

t-h": Object t-h" 

^Ii-: Object ( AZ>' vi 0Y) » Transform ( Y^JTOt— L) » Random Transform {^y} LY^yTO^— L) 




Options 

(tf7v3» 

^y^hy— K (Random Seed) 

VvyTOt-LT)W (Transform Delta) 

mmo) ^y7J^-LZ~U<T)W^0)m:^y9L\t[ J ^.t a (Delta Transforms) £^Jt</c£l^ 

WSL^yQUZ (Randomize Location) 
feS (Location) 

mn^y*? LiZ (Randomize Rotation) 

mi.mzz>yvuz[;£t 0 

0$e( Rotation) 

yST-h^yVlAZ (Randomize Scale) 

fcxmA^^yquz^t <> 

^U<7.^- I J>^' (Scale Even) 
(Scale) 
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• mm v=>y7Dt-L 

• Y^yyoi-LWfcvY 

• Y=)y7Dii-LQ)-frfa 



• 70T4m*Jx9 Y 

• 3D jj— VJU 

• _ 
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Precision 

=£- h": tfJVxt HE- KftJifllire- K 

**Mr- : Ctrl Wt\t o Shift. |5]B#f£ffll5J 
Description 

(Mia) 

h5^7*-A*ft(«Hfc/EHE/Jfl;*l6^) *C Ctrl o Shift fff I4*tt5fc, h7>a7*-A£g|£fiiT-fT9J!J\ #«C'h$&fitW?fr, 
W#ftfi5CtabH?#**. h5>^7*-/*fl)*#*l4(h7>^7*-^*(C) 3Dt'a-G)^'-©STPSlza^$nSto Ctrl ^ <- Shift £$t?^ 

Q-f>F0^-lCOUTIfL<» 
Usage 

With hotkeys 

G, R, S 0l\?'ftfr£flLT\ Ctrl, o Shift. Ctrl* Shift a>lvftlfr$ttLttlt$? a 
With the Transform Manipulator 

CtrL i> Shift, Ctrl* Shift 0L\f'n^ff U^(^^b7Zt°ab-5©MfeA> KJ^U^LSto ^ftfrb^O^g^MftlZiiftLSt o jffi 
7Zb°aU-^IZ-3LN-Cfco^l¥U » 

Holding CTRL 

(CTRLfcffMiltSliflO 
Grab/move transformations 




1 Blender^. it (Blender 
Unit) -T7*;i/h©fi£*$T- 



7F 

f7*JH-C0S£^$"C^lll^#S^i:§»CtriSifLMIt§tS^ffl€1 Blender 3Mi (Blender Unit, 1 BU)f oftfrUrT (033l^fe© 

ispi±a)iE(ffi"ct) 0 ^©0tfe©iiicrj-i2')'h^M7.s*x-®®ss£*tsfc, ctri nna>»»Nm 1/10 bu ?oiw&D*to $b£<Ka)j£fi0» 

fcyh#JI*3reS£**3fc, Mfttltt 1/100 BU izfeOSto St*WIR«C*5^ ffifflzmiMZfttto ®ffi©fi|/J\T-li 10 
BU, 100 BU tl\ofc%\\fr1mlZtz<0£t * 

Rotation transformations 

(H1$e) 

ctri mimiztmitf 5 ji f oiz&orr D 
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Scale transformations 

Ctrl £#L*$ll3fc*f 0.1 BUZtlzUVtf 0 

Holding SHIFT 

csHFT«fwntajwt3 

r-7>^77t-A*l^ * Shift SffLSgEl-tSfcs #ft£«ffi&»ffetJ f C§**o 7^XC1IiSI^LT*#&Sj££LT:t,, 

Holding CTRL and SHIFT 

(CTRL t SHIFT £ttl4fe(?3) 
Grab/move transformations 



T7*^HD®®a>fi£*^T-li, ^ftg^T? Ctrl- - Shift £#L$Ert5fcgiRg*atf£tiltf 1/10 Blender JfMi»lZ&9rr o ®S0fi£* 
mz&.itf s Ctrlo Shift gifU^ltSth : 7>^7*-A©SlJ^'PIIi^l^, Ctrl €rt£#Ug£(fCH3fc£© 1/10 (ZfeOSto 

Rotation transformations 

Ctrl* Shift SffL»SfclSr-3l5]fEL*to 
Scale transformations 

Ctrl? Shift StfLflftltSi: 0.01 BU (DM^T'^Wl^tt , 



(M) 
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Numeric input 



($d!A*l) 




3D 0<y F0^>9-0)m§.At) 



Translation 

mm) 

TfttDtl^to ®mmj£tZ>\Zte *j Enters LMB ^flLrf 0 flW^ytZJl/TSlCli Esc ft RMB ^^Wltto fiI£fTbT B i;i;Lfc}# 
Backspace 5fflL"CilS©A^^IS0^L.DTLLMiI^SSA^LT</c'$t\o 

^C^trail^A^-T^li, f^Jl^t5^-©^I^^Tab^-^ffUT<t"$L\o^J^I^'vi^r-^3$ftt^T(7)^fS]l^ 1 Blender(BU) 
miiLtHmfttat. G, 1 , * Tab, 1 , * Tab, 1 fc# L^T c t^VzO Hi xmzfeiZ 1 BU Ylft , XttlCjftoTfc^nf tl 1 BU r^ft 

&fIA*(i$lliPy7fciifl#£fc1*T\ &%.mz&Wl%ftmtZZtt,T-2£to Z0)tcto[Z[t G Mitt; X. Y s Z(Dl\?ftfr%W[jTZ<D%&ftm 
LT<€$U 0 ^tl^6^»MS 0-9 TttSU SSG *J Enter r«t£ US* „ X, Y. Z0l^nfr£#tfc*JMi C'P-A"Jl/f4ICflJIS$tli 

to x, y, z©i\Tti^*SAfftk, fllili 3D r^stf-a&fc** ri££$nTi^M&i^ypg$nrr 0 

&K%lZ-3LVC*,?fci*L< » 
Rotation 

ciiiis) 

B#I+0O0[H]fEfi&^s5£-f R, 0-9 £fl l/C, *J Enter T'5i£Urf 0 JxB#lt@900$Efit£jB5£-f R, 0-9 «f l/C* <J Enter 

r«t^Lsto fete, nwnaoco 270 s I* -90 SLtmuuntto 

Scaling 

S, ffltt S, 0-9 MPl/Cifcfcti'hU <J Enter Sfll/nt^LrTo S£^IS'J^h7>777r-Att#^i!llZ$lJ|®tSCi:tT- 
§ % X. Y % Z0t^tlM: S ©fedflLSto **^l^li^ffiA^r©tJAA^/h(if$Kl^ofe<^i:^^Tlt)^L^-r o i&itlMi. x7*JI*h 
ri*S£^g/J^3l!lt^T(Zl|U<ffllN6tl§CfcT?to S, 0.5, <J EnterirL^-JS0)+-A^IS^'vi^r-^3$tbt^"C(7)^fS]^ 0.5 f 

Numeric input via the Properties shelf 




Vz>l>TO*-L.\$ Properties; ftJIriD r-?>7. 
7^-^i^btA^prflT-to 
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Transform Properties 
(h7>77*-A07tWtf<r) 

frlWSfr^MiaacMM, U£^lfi'hfilSSB1SL*to COttroftttAA^'JfcsK Sffl (apply) ^StSSI^^SS^tLnSii/uo 

Transform Properties Panel 

^Ii-: View(fa-) » PropertiesCTTJ/tT-f) 

*JVx9 h K©fc#, ^P/tr-r^l/® Transform flSr#72/"i9 r-0teS, 0IE*«Mft07ti;tf^a)BHt» ¥IMMlAaEJ:*BI*ira 
££?o mm t-KT-liilC TI^^TI^^'^-^O/S^t;)©*^©, jEfitfeM«$A^"C^to tf^>"i9r-GtfIfIU:oT\ lift t-K 
T" Transform fflfllZfe5^i/a>li^tD0*t □ €fU>2®^ ©ttlf tl0)lttWtC3t<€*l^ 

Options in Object mode 

(t^'vi? HE- h'Cfelt**7*Sg» 




t^VzO h €— KT'CD Transform 
Properties yt^Jl> 

Location X, Location Y, Location Z 
Rotation X, Rotation Y, Rotation Z 
Scale X, Scale Y, Scale Z 

*7"v"i9 r-©^^$?s/J^MT'to P-AJI/JSailC33(t«*7'2^E!? hflcfiiCMCffitttfjr* (tfefcS Scale X filliP-AJl, X$4£f£]0ffi*ft§'h 
II^gL^t)c ^S/"i9h(jt7jf*. ^fte)li^btlfeB#IZ, P-AJI/©#73ffi]rauri blender unit ©J£*l|/hfitS#^bnSto^ 

Dimensions X, Dimensions Y, Dimensions Z 

AZl'yzO \~0)&*^&Z\ M-iliJ©5ffi^bfc9-7j©5ffi^^^^T;li|otfe0t%^T<^$LN(blender unit 3M£) . ®^O)^l^0[S](7lZ. 

L*t 0 



^(WviOND Zf^^fflt^TO), (aspect) IZ§*#L*t 0 



Ipo EHtS&ftd 

Ms fi£*fl/h©filli Ipo *-7l/-Afr6fc^§£gttSto LfctfoT*7v"i7HZ|18iIttltbftfc Ipo *-#&3i§£li. ZWVUV? 
&M£'fsiitfot. mmiz Ipo *-£-tzyhLEl/t<£$lv, ^bfcl^U-AMfrofcfc^, ^Mtt5fet3tlSt(¥lll2'>hUfe7 4 P;tT'f€ Ipo 
*-tf±*£L3:?)o 



Shift LMBU£^?(39tfM o 3tgO>flMlt£££, ilgOA^tflflmiiJ^'J^t^ *j Enter £tf LT^M£5i£Lrf o fcKtt 
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Transform Properties Locking 

tefl^&T'© YTJTJt-U&tlTmXgiZihZtc fcfc*tf Location X EifcPyWltiu ^TX'VU-KhXmzfett-JVi.OVm 
MZVZ>Zttf-V2U<m$to fe£, fcmtLT Location X Artfflfc&ofe&IljliT-^T o P^«fttt, ^jE^Wl/©*W7.5«J:9lZt5 
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Clear Object transformations 
{A-JViO Yd) YTJ?D*-Lmft&) 
=E- h": AZl'yzO HE- h" 
7|\'>h4r-: AUG, AltS, AltR, AltO 

^Ii-: Object (#7" Vx Oh) » Clear(9U7) » Clear Location/Clear Scale/Clear Rotation/Clear Origin (titS/0$E/ffi^^/J s /J^*) 
Description 

mm) 

Clear Options 





{£{10)91)7 (Clear Location) AltG 



ft £j&H 0,0,0 I^MLSto 



'J^a>7'J7 (Clear Scale) AltS 
«^m©ffi^/jN^ l J7( l Jt^r-) Lrfo ffiiSB#G)^X^MLito 
@$e©C i J7 (Clear Rotation) AltR 

l^^©C'J7(Clear0rigin) AltO 

Apply Object transformations 

WJVxO hffl h7>7,7*-.k£igfflt3) 

K: ?r7 vi7 HE- K 
fty Mr—: CtrIA 

3d-: Object(*7"S/i7h) » Apply(M) 

SlZli Object(*7vT.7 h) ;d-frb Apply(ilffl) +t7>Za-^ii'5^\ 2a- Mw h CtrIA h?:a7*-A&IA/C-<£$ 
Apply Options 



Apply 


Ctrl A 1 


Location 


Clear 


► 


Rotation 


Mirror 


► 


Scale 


Transform 




Rotation Si Scale 


Undo History 


Ctrl Alt Z 


Visual Transform 


Redo 


Shift Ctrl Z 


Make Duplicates Real 


Undo 


CtrlZ 


rams ei 


f" Object Mode i 



Global 



Y^JTOl-UMmO)*-!.- 



{iS©3Sffl (Apply Location) CtrIA 

M&MM<DtiLE$T&m(W£M)L3:t 0 Blender tt, g|£©ftg*&&E(;:fct1-3 0 ttBTft5fc*&L**. SL^tltf, il^^lifl 
Iff, S£©ftS#rf 7*JUHigjr&3fc*&U£Tp *7vi7h0*<frtf'll^0 0,0,0 (#ea-T?fea)OhfeW3£^tSSP^r 

@$E©iSffl (Apply Rotation) CtrIA 

m.ftMm<Dft&$Mm(W£M)L3:t 0 Blender IS, :K£0II]$Etf#¥®lo&l/C 0 Sr&5fc*feLito WL^nii, 
$e#T, !S$©@te^rf7*JUr*a)lslfEjr355c:*3&LSto 
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&Xifa>b(DMm (Apply Scale) CtrIA 

m$RWmO)fc*m^mm(m!£)ltto Blender [Zm&(Nlk*m 'W&W-Mlzmz 0T-fc3fc&&Li:to WHHUttlis sws 

@tefcSS*ffi'J x Sfflffl (Apply Rotation and Scale) CtrIA 

\lV±7)\fY^yjJt—L (Apply Visual Transform) CtrIA 

Apply visual transform . 
}tif£3H*fl: (Make Duplicate Real) > ShiftCtriA 
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=t- h": HE- Ktect^Hllt- K 

JtoMr— : CMS pace 



X S E1E3 Global 



*3Ett, ^VK"^^$f-07ZtfaU-$^'>a>ffillZ&§ai7'f3>SOWt§^, va-h^r-CtrlSpace tft^t 
U-*7-f3X5c, nSffl. H)£ o Shift LMB 'JtSfc, 7Zt°aU-9tf:^a:/£3a*£fc1±6tirfo 

• $4:7Zt°aU-90^y^t«,!Hb 

• Relate 




• Ctrl %Wttm<J)&tt®mL%to 7Zt?:ib-*A>rW£ LMB£I UfcrglCj o ShiftSflUrcllStM^llWlZLirto 

• o Shift SffLttlt6ft s 6A> KJI/£ LMB CWtf7*5fc* 7Zt°aU-5©K]#«©2O(7)f4lZ^^fi<]lZfci0^t WlWUfcUB « Shift £ 
StLTtfllL^/u) o * Shift (7)fetf$i!]7Zt°ab-5© Z$40A> LMB B>7 WTtlli , W#liXY¥r50&l3JPM$n£ 

to 

• EH&E-h"T6lMI(EHB7ZlfaU-$©«0C-*5-#**3&ll)€ LMBO W^tSt* Rlfft©i:^i;Sfti:ftOft. 

• [Hlltet-hT-KferoiBdslfc^Ztfib-^©^*©. rttt©'J*3&li)£ LMBf OWtZt, R%2®Wf0)t:f5\bmft\ZUV£t o Ctl 

g&®MM£OljTg££iE& » (eng) 
r>»{77K-Jl/[BltslCOL\r$blZMct? » (eng) 



Manipulator 




7ZtTaU-9©^^ 



7Zt°aU-'5©IS^(^#$^)liz-+f-iS^(User_Preferences) OSTe-ZC Interface) 

• ^^$(Size): 7Zt°aU-5©atirt 0 10 pixelT'to 

• A>Nl/0*#£(HandleSize):7Zt°:ib-50A>^ 

• t^h^h(Hotspot): 7Zt°aU-5©A>KJl/©W^^^tEffl(C^t§. ftyh7;tor*0*#£rTo pixel T"? 0 



ffi (Transform Orientation) ©SB? 

h": HE- KfcJtfWire- K 

j|\yMr— : AltSpace 
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Orientation 




View 




Normal 




Gimbal 




Local 




Global 1 




Global t 





M£*Z:L-frb, MMJL£9'P-MMglobal) % P-^KIocal) , v>A'JKgimbal) w'S^Cnormal) ^tlit'a-(view)lZ^^.?.c:c:tT'c!S 
£IKAc:F£J±a;t&T<£c51\)o 

IMIZ, mmmmmtftTl^t(FtG)?zt:i[,-'?m?vi9 HE- KfcH^t- KT'7ZtaU-5^c:"a)J;9lz^1bt5^;±SL-c"<€c5 
Ts lK^)/c:"©®^/ffl^/TI^$ji^brL^^(Zj;or^t32.c:L^c:c:rto 




• A:f7*Jl/r-0±ffiH]/^£7-/l7»IS 

• B : 'P L 0 $5/ #7-/ 17^*1 & 

• C:^>9'A[e]$5/^-/I7^I^ 

• D: 7>#A[h]$e/Z7-;^M& 

• H:^>-Si'I,[e]$E/^-2-M^ 
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Transform Orientations 

=E- h": HE- Kfe^tfUllt- K 

7|\yMr— : AltSpace 





Orientation 




View 




Normal 




Gimbal 




Local 




Global 1 




Global * \nm* 



Orientation 
Global 


Alt Spacebar 


Normal 


Alt Spacebar 


Gjmbal 


Alt Spacebar 


Local 


Alt Spacebar 


View 


Alt Spacebar 


Alt+Space 



M£*7v3>li 3D \!3.-(D^>9-ty(£tctt7v>?- 0 t 7*)\,t>V\t£3.-0)TUizm£t) s AltSpace, tlXIS 3D \Z3.-(J)<\y9-[Zfo% M 



Our Demo Cube 

(^l-^'IZcUJI*) 




fefcott, P-*iKOZ$|!ifcJ:i;x$HZ;{h)T -15° 0$E$ti, 
&fcoa>j{!lU:g*LT<€$lV 

o o Shift LMB Q?'J^t5fc» {JWltlfi^P^LT, ?M0©2O©fi©fe§¥®I^S]^ijPML^to 
ShiftZ* ShiftZT'to 

Orientations 
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(1) Cube.001 



^P-M'JKGIobal) 
Global 



(CP— A'JU) 

£fll/C<££l\, P-}]JI,iil!lZlE£t5lZli, *t^$4©^-^-[E]A^iL"C</c'$L\o ^P-AJI/irP-^MlMi. J^^^'vi^ r-©IE5t&* 




(1) Cube.001 



P-iJKLocal) 



Local 



(P-*JW 

0£*) o znii^vi^ r-£ 15 o 0lE^"CL^^r-To ^niiP-WI/MtlWP-M'Jl/«0aL^^LTt^-ro tL*:/vi9h£X$l!]lZ;&o 




(Normal) 



Normal 



(Sift) 

7ZtfaU-5ffl TmtWRt^VxO r-0;£i§K9 hJWC-JRLS*. HE- KT-lizniiP-^l/^tI^tf5] i;T?*tf, flilt- KTMJfcofc 

z!'K©d;9(Z, StL^HIiffiOJ^II^^LTteOs jgl^MlilI£©&&£^L"U^? (N TtUtr-r/fcjgUD Mesh DlsplayOfcrSa**) » 
Normals(;£*|) © Face and Vertex (®tTI,6) £*>lZl/Cl^t ) 0 Itftl^BFEWR 7Zt°ab-5© ZHiJ^ttttCJat^fo TI 

/Siifflt- Fz-bmtzttfvzst o mmmmi^to mm^- rat. zattgft$nfc5aizim^?(c®£«>, xfcYcD^Gifc&sfctoiz? 
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(1) Cube.001 



y>y\'JKGimbal)" 
Gimbal 



XYZ Euler(XYZ My-ft) 

to 

teafcMT-fcfl&EH&E- Rtt, S^lC^^ntffl^ZtfaU-^SS^tSGJlC^ftnSto Lfcilbr YZX (YZX Euler)r 

Axis Angle($4^Jf ) 

x, y,ziili^>"i!7hO)JS^(Zffi>Ptfl<]fe<4S^L, JS^lZli{5SWlzr$ (skewer) j£ffiL£to wMia$00$ErTo 7Zt°:LU-5 
© Z$AliC0$l^ v p v oTl\i:to 
Quaternion(C7r-5Z^"» 




(1) Cube.001 



-iiJ.iL.I I MlFFfflR 

fa- (View) 
View 

(fa-) 

Z©7Ztab-5li 3Dt'a-t-ifcU£-fo ±T, X -> Z -» &fcfcl;ii£-3</ila)<„ 
GXX^oTtra-©-oa)$|!|lZli^9JIST?#*to 

Custom Orientations 

=E- h": *JVi$ HE- Kfcjitflilfct- K 



7t\^h+— : CtrlAltSpace 



▼ Transform Orientati 






+ 


' customl 
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Transform Orientations (mWM)i^Mt N yw^lU-MZW. 70T^'Umm^'Mhm. 1i^L^m^O)'AWm^\jtd0t^Um 




0. tL^ta^rto ^-Jl/ViJl/7(3Dfa-rT)riiCtrlAltSpace %Wtt. i7.5AM&£&£~C#2rr „ 




D 0 6861 (0 6861) along Top Edge Z 



1. ^'i/"i{?r-0)-S±©1blL\tffl ; &iil>'it 

2. CtrlAltSpace ri;^Ajl}I&£fE9> "Top Edge" Lit 

5. flUt±JU©f7=tJl/h©t!l^ RMB ^fr Escape £flLT*V>tZJl/Urf 

6. G §4? LT&»jS?*liL£? 

7. ZZ^LTr-S±(7)fflj^ffi]|^tt)^$ijpgU^t 
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Axis Locking 
Description 

mm.) 




$iOP>y? 
Usage 

• GSfffU-C#»qT*U:UZT?»MZ|||U:tllRL*t 4 

• G«fbT|Mipri8CU*75^«Z»lRlC»frUTfr6 MMB USf „ 

Axis locking types 
Axis locking 

€- K: hfcctUH^- h'GGMfc, Etc. 

ik^Mr-: X, Y,Zfcb<l*^ll©^|Sll^^i)^bT^6 MMB B 

Plane locking 

ilwh*-: 0 ShiftX. o ShiftX o ShiftZfcL<li#M©^fp]l^7075tt)^L"C^b o Shift MMB B 




l*gfilc^»i^^*|g'J^T?ftto®P^tt^SI)t*6^$e/h©*(::j^Sb*to 

ls]$E£o^T;ii£?-*#::l:li* lilfe(iffilC1O©ait*iJRa$tlSfc©&0T\ ttP^fc®P^©^b©S!i^fclRli:r-*SCfCfo H^tfHl/ 
94 7©0$e RR tt-«JP9$re**t*A/o 

Axis locking modes 

(IftP^Ot- K) 
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A 

1 




c 

loam 


S3 


E 


wm 




G 





mxit, m&nmm&wim^fozt&z g ^wtt^mzm^. «t zzwtmmz yn-numm&o) z^ismjisu mzzwt 



r z$4^'p^$nrL^to ctD liiHjDtt^ra^ii^uxL^ii^r-ro e t f lias, g t h ra££iifRi/(:i^ii£"e? 0 
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tfJtvyr- (Pivot Point) 

=£- K: tyvxO HE- K t ISM*- F 



Pivot Point 

*© Active Element 

% Median Point 

Individual Origins 

3D Cursor 
L #, Bounding Box Center 



bf*K*ND*-F 

\fftvHmmfoo)-&T\ ^(D^&m^t^TfDmn. tikxm>\\ ^-mmi^ntto 2>mmo) / \v9-[z&% my^y^t^. 5 

fIII0t°^r-5ii^t (£!H) o tftfyhro&t- h-fflP«BlZOt\TliTIB^-S/"^5l<e*^o 

• 79x47^^ (en) 

• ^ (en) 

• g&gjlflm (en) 

• 3Dfr-V;U (en) 

• l^yf-<yy7$v97,(Dtpib (en) 

*r>a£(lT'£Kte0W(rM 
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Active Element as Pivot 

(WT^&wfcjbrJifoW 

=£- h": *l*hfi HE- KfeJlflWE- K 
**Mr-:Alt 

^Za-: 3D 00 K'5'VJ'$M?3fc074 H>£jIl>'^To window header IlHH 

t£J*Jx9K TI£> ffl> Eli WV^6rR*C&«Cfa&fr**tp 79f^fcg£l*&&l;:g#tetlfcg3RTN tf^iO HE- K TH4»l«tU> 













































?nts 




















Active 

_ i _ 




































eleme 





















tin***. 

In Object mode 

HE- KTIi > m^tmt.WMt70f^yVz0 \>0)tpib%tpib\ZLTftfift£to Tmv^ZftZ^iZ, TOt^^VtOHWi 





£ o 


oo 


*□ 
• O c 


Before rotation 


Mid rotation 


After rotation 


After scaling 





In Edit mode 

(nnt-rc-ia) 
• \fftvH*n\z79fj?^mm&(j)m£&m5t)0)*&T-to 

Single selection 
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Face Edge Fgon Vertex 



mmt- k T-i -DtmmmrMiR 

• Faces (®)riit°^r-^®©ii^ Kyr-0&3teS(-&Orf 0 cniir®0fiJ£TI£0*£"Ct 0 

• Edges (m.)7!i*\:thhfftp#:WSth\ Zftl32©*£l3lv3fc^a^3frbr-f 0 

• Fgons (fj» (pmmtmm^t „ 

• SMi® Vertex (TI£)li*££££o£<#fc^©rr^ 



Multiple selection 

*»K*ifiiH!tiTl^5kt'<T r-7>^7^-ALito ±0>$rcj|fcJ5(;: FifrfiWVWi, lftf*NiHD»iJHz«QS*. TOMTIT 




Face Edge Fgon Vertex 



list- k r«Ut©sw 

• Edgesimmt. ttvbtt&iZLtctZmtmWllzU-iTltto 

• Fgons (FZfc/) l^ft r*„ 
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Individual Origins as Pivot 

(r^nftl©J^^Jt°^r-) 

=£- K: tFJVM} HE- KfccfctfUHt- K 

fry Mr-: CM. 

In Object mode 




A#"3D gl&Qifaa, £ Blender l^a^Sto mtcff 3D fa-(TI^, SfccOrMfcilOl^vi^ r-liftOtti^ni:?,, 



In Edit mode 

(fint-rai) 

list- i^rtts t^r-s^n?' nfl^^t^ siRt- h'tHjUL sro^nMi^nTt^tM^ct^xiiot^m^feo^to #y*tfs ti£ 









































♦ 


















r 














<3> 




































































Indivi 
Orig 


di 

pin 


lal 
s 


Median 


Individual 
Origins 


Median 



±®[*]rt3ft3cJ:9(^i:7K>:/r-£^^ 

M10^[H]$ELSto 




Individual 
Origins 



Median I Group of faces 



f/K£:®0^l/-X 
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-& : t(Dnmtmt[ J 'K\z%'D\M. zw-M*#T£fe*mz%mT-z. j-z-otm-m^n^oizt^-c^^. z<dw^m -\2m&ft?> 
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3D Cursor as Pivot 

(r3D a-VJkl©tfifah) 

=£- h": HE- Kfcctl/lillt- K 

tlSJ:9lCfe0Sto TCD®^l*^$/i7hfflg|jiS<4S MWfjfohCbfe 90 KB£ 3DJb-VJl*lfiKfc HZ Lfc 90 Jf 



b°^r-(7)tJ10^7.lCOLNrfcohl$L< » 




Positioning the 3D cursor 

(3D *-VJKD&g£jfetf>3) 

3D *-VM)tt1t*ftto5*3*l4l^<Ofrft0*t. 

Direct placement with the mouse 




• 3D MUer LMB B 3D A-VJl/tfttlt^^Tx/t?^ >90)T(CS^tl*to 6. 2O0tt*Tt 2> 3D en-fc^^T" 

to T£t^±S!l(7 NumPad), IErM(1 NumPad). tfJJS[E](3 NumPadJfflumfrflffl&^fcttT-to ^0^;ST'1 00)t"a-r2$fi 



Using the Snap menu 

{7&vim\m) 



Snap 

Selection to Grid 
Selection to Cursor 

Cursor to Selected 



Cursor to Center I 



Cursor to Grid 
Cursor to Active 



7&*rf t-3.- (a Shifts ttdt Object Otf*Jbfi h)/Mesh(^r>a) » Smp(7&yy))^it%-V)\fe&<!)l5feT!?&vJZttZtff?%Z 
*: 

• Cursorto Selected (Jj-VJt -» iiMl) : S-VJI*iRffiWR<t»01Hja[, 31, QflZT^^Urf „ h^E- KTM*C(»t^Sa>ttiB 

• Cursorto CenterCb-VJl/ -> 4"t>): ti-\!)\>%9W<J)B i &(0,Q)iZZ±*>y[j£t o 

• Cursor to Grid (A— VJU -» tflfe h") : S-VJI*— #ifiH MaTHS tflfo RCTxt^LSt, 

• Cursorto Active (2J-VJI, -» 79t^') : S-VJWE 79r-rf6 («»3WRbfc)*7"2fa:!7 k 21* MGStfttfL**. 

Cursorto Selected (A- VJU tfT^aVI*, JHRUrL^M©^^llS(Z)t 0 7n^r-(cf^#c5nSto KftSlti^i4R$tlT 
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MfcTifo MfiWRfctlTltSfc Cursor to Selected (A- V J L- -» JUR^) rt?S/3>tt 3D *-VJbft*a)ttBC^i^U*t: 
Numeric input 




JWt*Jt 

3D Jj-VMt, 7P;tTMviJl/7 (N)IZ&S 3D cursor IZ»fitT?A*LTM$*ft5Zfcfcr^to 
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Median Point as Pivot 

=£- h": Tt}*hti HE- KfeJlflWE- K 



if ^(Median Point) lij£L^fl*"CM»i>a)«l^lZ(afetfflfc%7.bnSto MRl/a^8K*(*72fr9h rS, li^&ifXciftltl^lDMS^* 
In Object Mode 

t£J*Jx9FE- \r~0\£s Blender tt«t»jft*ft«)Sk*, ^>"i^h©*'0€lt§#JtUit o Cfflfcftll!SlzjgLtfgmicte5frtLn*1*/uo T0 




In Edit Mode 

(lint- rat) 




Details, info, download: http://amrc.altervista.org 



Page 242 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - gZgaU^gfljjfE 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Bounding Box Center as Pivot 

( r ; W >tV yytfvOTW * 'b J tf ifa h) 

€- h": HE- KfcJlflUfct- K 




In Object mode 




£fiijo)4tfeffl®« (abcd) [tfthhWWyTiyVtWTAzWLfeZhTi^tzmJVxO horn* 



In Edit mode 

(flUt-rat) 
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Blender "C'lS 2M©7.±tffl*ftfttt*.**o 1^(iSWLTL^t,©^A-VJI/SJH^<4SI^7.t^t5fe©T\ fc^lOtt ttTOt-Hmh. 

7*^:7 (Snap) 

€- h": HE- KfeJlflllfc*- K 

ft? Mr-: * Shifts 

*Z;L-(tL<tt, 7T»"i>7 HE- FT'li 3D^-ffl Object » Snap % MM*- KTIi 3D^-© Mesh » Snap ftbtil^To CG)> 



Selection to Grid 



Selection to Cursor 



Cursor to Selected 
Cursor to Center 



Cursor to Grid 
Cursor to Active 



3D ta-^'-ro^sy^iix^^ 



IT Edge 

Vertex 
SJ Increment 

st twm 



/KUa- A (Volume) 

to 

® (Face) 

*1&3.7t?ffc.9blZfamQ^7i7J&frl0ij£t* Ur-tf(retopologizing)lC&AL^? 0 
ffl(Edge) 

TRM (Vertex) 

±iJP (Increment) 
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Snap Target 




Active 




Median 




Center 




Closest 




Closest 





—2.— 

T&yJM&XJi&At. T&VJWmt m& (Vertex), ffl (Edge). S (Face) *K'Ja-A (Volume) 0)t£, mmalffiiZUQtt „ 

79 f 4? (Active) 

(Median) 
^'fr (Center) 

<5SWfer^i>>h"j^niccSL;r^»i/isite/te*ffi'J^iiisiL*t) 

JfiiS (Closest) 




ifiJSf (Closest) 7{7t-t7 (Active) (Median) 




i i 



• ti®&%7j-vyi$mztttt 
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*-e/(*#&7uSB*l;:3£MtfAftliM$rL£To 
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Proportional Edit 
(7Ptf-va±Jl4§ll) 

iRR*t#Ei*Ett0^TCpropation^^ 



Blender \Z\t aflj|/7 HE-K fc&Orf „ H;££<IJ!!l£JWCfc&<, ^a0^P?l«-2atJMill*t*fcfta^72^^-Jlpi«*O*to 



Object mode 

K: HE- h" 

fry Mr-: 0 

*Z:l-: \99-<H % ^©®^rHfeT'^$n"CL^7'fII>^bo 




t|-^vi^ HE- h"©?n#-S/a±JHII£ 
Edit mode 

(HHt-K) 

E- h": K 

Jt\9Mr-:0/AltO/*ShiftO 

^Za-: Mesh^yya) » Propotional Editing (^P^-vatJHlS)^tli^©li^©;W^'f r-£ftfc7-f H>frb 0 



7P/t?-2/a*;i/lSlfcy-JI/£t7%S®£;#b^ 



Without proportional I With proportional 
edit I edit 
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Influence 

yQtf-VB±)imMO)BWtZ>mm\ZPlB~C\ 4^§£70atM-JI, WheelUp 0/WheelDown(9fr PageUp/PageDown T'iiM"C'#^to $b 




Options 



Proportional Editing 
O Connected 
• Projected (2D) 




Proportional Editing Falloft 
A Random 



A Sharp 



f~\ Sphere 



Ml-.tBJfolj] 

m$fo (Disable) (OfrAltO) 

^(Enable) (OfrAltO) 

f£|;(2D)(Projected(2D)) 

f&HfcfcfcSc:^ fa-^lRl©aff ^li»l^$n*to 




ii^fc Projected (2D) #»a>(£)©ilH 



(Connected) (AltO) 
M(Falloff) 

flMWtfcfc Mesh(^*/a) » Proportional Editing FallofftfPit?-S>a±Jl>lS13£a>f&W3$S) +J7>Ci-fr , 5MWt-a>7'f3> (,« 
(Falloff) *Zi-)->i:&it>\ : ShiftO £#LT£^fe*^>a>£fl9ffa.b:lTJ:*o 
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— £x itefcb (Constant) -^ST A (Random Fatloff) 

















' ---"?■-- ' 




t&M.(\ inoor C 


roll 


off 


1 










- — "ffQhorn Poll. 










JU-KRoot Falloff) 



Efc (Sphere Falloff) 




7.A-X (Smooth Falloff) 



Examples 

jEmmiztj)0Wz-T (1 NumPad)fftr;/-Jl^#}Lrf G„ ±Efcjft ! fif K7*0bfefcS, Jfi<(Zfe51I^CD?l§^ii6tl^aEUT<€$^o 
SSfir^SiBSlZfetltf, LMB r $?fUI<4I$@^^t, HfiLrtV&lltlli* J#fE£*V>tJl/LTRMBLV2:£li Esc), ^va^M© 




7P vatJMSliT'fF btlfctfeffc 




15 
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ZWi— 9 J\tl\— 9 MU 2.48 (D^J-7.-^yy)l ( Grease Pencil ) §^SICS^L^TliJI$tlTL^f 777/s page and its sub-pages are 
based on the grease pencil release logs for blender 2.48 . 

fa— iff- h( Viewport ) ±IC7U-A> KIC c t?.^^ ; J^^;±iiRi:LTfSilt?.^»"&0, *HfM^0>*9fc0WHifc*£#fcCtfJBT? 
WftfiC Si]0^fiff£fflST5IMi< pgOT©^r>p^ a&5lM4RIBtC»Ja)77 l J^-S/a>*ie»t5*«t<) . a&Wfe8t®£fT*3 

(W-a-'OS'* ( Grease Pencil ) tit? 

"Grease Pencil" fcl\345fW*, feJ»!©CG7Z*-$-6tf CRTT'f^U'flZ)SSflll^0H-®$2:'CSISSlC* ffitWiftJlifcjflJfflLfcOUa^&S 

7Z*-$-tfjff-;X^-*>a>a-7£(ZOl\T#^ 

• &ft©^fc3lMitTJl>©U'f7'}h£#a.3i§£ 

• f-fb!75-^i!i®©i/3^h^Pfflit5^-JI/i:LTfiJfflt5ii^ 




The Grease Pencil in action. 
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ching! 

Grease Pencil K£S& 
)l 

• V l )-*-Ky*s)[, ( Grease Pencil ) SflJffl*3l8££fc«T9a)tt, W-Ts-^jMZ&tJTJM ±<DffiW%%mz[,TtS<ZtZ-t „ 
Ctl£fnfctf>» *J-)V' VxiV? ( Tool shelf ) (g^£tlT L^L^-^li 3D View ±T" T bX<£$U 0 ) fcCD Grease Pencil 
UlbTT^lV, ^pytr-f ( properties ) lUil (a^^tlTL^L^^Ii 3D View ±r N *-£ftb"C<£$l* 0 ) 5F^"C<£$lV, 

• =tom^ -JuiVf4 l\*h±.W)-7<'^i>)Vm&)\*hfo\Ztt New Layer ^"9>^ l J^LT}filitSt«)©|lTtfeU'fV-^JSL 

u\b^-tf«$nrr 0 ) 0 b^ufe^e, ^i^#st5.b<^-cffimbfct^^(*w-^"^^i'^/t^ji/rt0b'r^-©7K$>^ 

W-^-'O^MtJelTfiW^ W^'fTWWMrJtt'Ct: 3D View fe«ty UV/lmage Editor D 
Mode: ^Tflt- K 

Panel: Object Tools » Grease Pencil » Draw 
Hotkey: D LMB ■ 

mm 

Mode: ±T0)=E- K 

Panel: Object Tools » Grease Pencil » 
Hotkey: CtrlD LMB 0 

Mode: ±T©€- K 

Panel: Object Tools » Grease Pencil » Erase 
Hotkey: D RMB 3 

;fc'£"^7:/ , G)#fl0)^££liUser Preferences » Editing » Grease Pencil » Eraser Radius frbiS/fCg&t". 
EraseJ £ff LTftbJifF^kS')?.*:, RMB 3 LMB S ©l^ftrfcffi®tf>fii££n£*o 

Sketching Session [ZOl^T 

Mode: ^"Cflt- K 
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mm 

Sketching Session [t&WUIcH Grease Pencil £2lj£|zfi]fflT:£3J:?lZL£?"o Z\0)%Ji/aytt$h[Zt%k* Grease Pencil ©fi|®T: 
Sketching Session tfi&SOSto ^(DttBTit. LMB B ffl^5fiC#U^V-?Jlft6tlfc<ffbl>|l0itH*ff**to Sketching 
Session £*t7t5lzl3 Esc feSLMi *J Enter 3r-£fi]ffllr£^ 0 

t>h 

LMB O fcSlMi RMB 3 ©L^tl"CfeJS®0^^ gfrXSto 

Grease Pencil a>KSa>*#C||l/C 

Transform Panel » Grease Pencil » Drawing Settings JU-MZ&Wit&t. S4O0)S^K W3*1* 0 CtlfcCOlBSli— 

• viewl-ffit^jstf view±iz@^$n*to cneMi* 3D £p B i±iz#£ti?; zyj-y±\zmwt%£?\zmmT-£$to 

• Cursor 1 (3D view "C'0&|££15J#£) - Jt^fcfltSltf 3D ©teglZSol^ 3D ^P^^RfflZlSM^tU view £±klZ[H]$E$ft 
St (Wt^7.§t view 07J|S](Z[S]£ 3D a-VJI/tf£fc3¥®±(Z|i®$;|TJ:*o )«, 

• Surface (3D view nTfifi) - 3D ^P^lZgrtk^ffilJ LSttf* ^CDftSttStS "ffiStffTfcft'U^" view ±0*jEfrc£ 
§ftt¥fllZ^§t)-7i'f 7±lZ&9rr (fL^5fc1t-7l-fZ±lZfflli$tlSto ) o 

• Stroke [ (3D view Ti'mm^ffc) - 3D £Ri]±lZ$lrfcfeig£fii® LSttf* *MSIi5i*E "ffiStftrfctlT W view ±©REIZ#3E 
t5Jt®0)i4SlZ}fi®$n*t (BL^SfcBllZ#StS*S®±(Ztt®LStc ) o View±IZtt6nfc8tfSli 3D £fB]±IZ?mtt?* 
©&11ttP [ gjS(Z&6&^*(Z;'iS:UT<€$l^o 

±13© Surface fcSlMi Stroke ©RJttWfflUTl^Ji*, ^© ,, ±"IZ}fi®t5+t-7i'f^KIZ#St5Ji®±IZiffU}fi®$nfe 
frofcm-Si. Grease Pencil 0fS®TO#$n3ti/vo tUifL<}iHUfc^^ttt^i:©}S®W#$n*to 

Transform Panel » Grease Pencil » Drawing Settings » Only Endpoints 1f%ffl£&£[£1fe&T m (DfoffiW<DWi/£.%ty , QUz.b1\,£to f'ZlZ 

fit®$ns3Wi$&^^©¥®±izs^ns^r**o*i-o 

UV/lmage Editor iZfeHTfc Cursor ©S^lipTtirt^ fit®*tlSfc View©SI:SfcR|«l&ii*ll^*l/*t. 

7-57x^97^ h€fiJfflLTfil®t5S8©!SS©«^©R^I*s ^©JSS^lZfctO^fbLJ&L^IZiftSJnTL^to LfrLfttfS, BflZttZ 
©IS^ft t 3S^ir&L^ii-&^a50s Z0i§£(3, User Preferences window » Editing » Grease Pencil a)fettM4ty)K££Jl E LSto 

• Manhattan Distance: H£tB&t3fc&lZi-VJI/£7K¥£ fS]&5lMii£fi7J [S]IZf#K$tife(tntffebfeLNft/jN(Z)t 0 7tJl/^"C'to Z\0)$& 

• Euclidean Distance: |g£iH&t3fctolZ&gfc$ft5a-VJl^&glMrto g^lZlB1t$tlt^St707*-V;KZ)r B ia)^$?JiiL 

• Eraser Radius: SSEilO Grease Pencil fc^TST^S/fllHXTfcO, Z:©fil^MtSfc^*tS7" J 7S/(ZSiOtlSfBH^ft0i 

to 

• Smooth Stroke: m&<D*y*y&*m&<&9&m<J)&Z0)®ffi*}k%[j£t o Zot<T-ti^&%mitfctifO)frmWtfffli£to WMIX 

• fes^izfcitsfilliro^dfii^rosiJ^filurL^fc^^Ero^SSSitSto 

• -aaBtf";SLzfA"fc657x9'f : 77xli}i^©>H^lZ^Jfflr^to 

Drawing Planes 



2.5x£fr60)i6Jjn*tHE 

z©®i^^isizii*t5i^(ziimT©tT^"WjaT-to 

[video link] 
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Grease Pencil IS GIMP ^ Photoshop V%bft%£oU\s<(\>-PHZffiWZftSt „ CtlbflU^-li Blender (Di'ZTLOM'p-tttfaMM 
J^fcSSfrbs (Hbft©M£J$Ufct£(cpge>-f) 1 o©U^-±©ffi®li^0U^V-©i££Ucft. MJt. Ha>*$0)^iP£gtt£*o 

aura*. \zth J mmm$7?Ti'7&\;4*-[ztt[ J z(Dft&&Z5-A.5t 0 zojof^u^^-itiW^z-mu^ mmz-it. mm 
^®&)\zttmw^n%t 0 ^<j)w*-zw^ 

79f<(7Ul"(\'-\t (Grease Pencil tfg^£nTl\l>3VC© View 0£±i|iJ^ 

Grease Pencil ttS^M&T^hSfn**^** (2D©;^^;llJ7Z^-va>0ct9fe^) 0 7^ffl*ffl®$nt7U-A±(Zft}#$n, 

1. MtiktZ7\s-L0)WL$}0)7\s-Uz&WiU 7JTV?tiNmUZ<l£f5l^ 
3. ^fe/c'(^±lS©X|f^#0ML^t o 
Onion Skinning 

Onion-skinning (fcUtt ghosting) ttt. Blender ±rfJ&07U-iv£-;l<^-r3. 7Z*-$-£fcoT«?i]&9-JI/?*o ^©^ttSlCjioTT 

• Onion-skinning [£ Grease Pencil <J)~?Ui\T4)\*h±.0)l>4 i ?-%\Z Onion Skin fr\$y%fflb~C&MzUi)£t 0 

• Onion Skin iK*>a>*CT£#3 Frames *i®£n37b-Affc£IESlT-#a:1-o Frames ©fittfOflii^te, SES^fch, 

(NdT:fR#U:5*E : ISlT0)rtW 2.5x Lfe«E©fctftfnlRft®) 

Action Editor ±£*jS$tl« Grease Pencil ^□^rfil®©5'f S>^iSSt5^^T-#*t 0 ^©»te7Z*-9-tfva^£»£TT^ 

1 . In an Action Editor window, change the mode selector (found beside the menus) to Grease Pencil (by default, it should be set to 
Action Editor). 

2. At this point, the Action Editor should now display a few "channels" with some "keyframes" on them. These "channels" are the 
layers, and the "keyframes" are the frames at which the layer has a sketch defined. They can be manipulated like any other data 
in the Action Editor can be. 

All the available Grease-Pencil blocks for the current screen layout will be shown. The Area/Grease-Pencil datablocks are drawn as 
green channels, and are named with relevant info from the views. They are also labeled with the area (i.e. window) index (which is 
currently not shown anywhere else though). 

It is possible to copy sketches from a layer/layers to other layers in the Action Editor, using the "CopyTPaste" buttons in the header. 
This works in a similar way as the copy/paste tools for keyframes in the Action Editor. 

Sketches can also be copied from one screen (or view) to another using these tools. It is important to keep in mind that keyframes will 
only be pasted into selected layers, so layers will need to be created for the destination areas too. 
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mz%-D^fc)3D &r$±\zmwtfc&f (m^m^m) iztmzntc&m mmmmamzzttf-vzzto mm?\t. t/t^± 

&&71J^\$2&WM^®&WtfffimT\ ^■'OS/JUO^P/tf'f'/Wlrt© Convert... Ufcfc#£ttl3W-3 Grease Pencil 

Convert yza-TrfiJffl"C^*t: 

• /tt(Path) 

• jg ( Bezier Curve ) 

mmttnznttWteft. yof^t^^-^z^uc^mm-Dm^ (curve) tyvzOHiisz&Wkist&to ma/okm 

Handle ) li g f&Mi:: "7'J- ( free ) " A> h"JI/ (HW 7) IdKJtaFtU hP-JI/- ttW > h ( Control-point ) km CJftjfr (OB>3 

tlS*. A llCDfca^hPHb-ilWr'hCfeltS'Ji-f h( Weight )^^gttiB^$tlt#^"C-0)fflfs|a)*$lzlPU<6:SJ:9lci6^$n*to 
LfrLfctf6» ^tlfcffiHtSfctolZli, If-ff h-€- r=B#IIfl) YTJTOt-L-^WVf'i (Transform Properties) A*JI/C Weight 7-f-JI/ 

fcb**5«*5'2/a'\fc*lftUfclt»*l*, ft^OlC Active Layer to Bezier ^T£$$ftfcffi&£*r>aAfc£&t3€|-tr*o 
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Usage 




• tfa-^HLT^IKDL^n^oaaB^U^L, SBBgU£t„ Ctrl £#L^tt§fc3 

• Enter SWLT*fcTrffi9fe«)lZftWtS^, Escfcl? l/C**>1ZJH/£* 
ft bB 
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Shortcuts 

(va-r-^h) 

• CtriLMB'J3D£*jt£ilJn 

• im&% LMB B K^'UTicMM. Ctl *-£$L»"C;U-^ Shift L^ircJI££It;Ii| 

• *<b£ LMB B ro^'UTftff £It;liL hfa-CDHirK^'-r^WD^^MO^to 

• Delete 3D£*j?£« 

• CMC 3D^^©{I^^U^tK- KlZUtf- 

• Esc*t7 

• Return 3D£££ft#LT&@HfTB#IZ3l£*&C 
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Quick Start Tv'ItlZkofcJ^lZ. 3D 2/->©#/$lZS(£IS^fe ! felttJ*lTCD3Ol£:&0*t: ; EfJl/, 7xU7Jk =j< hTrto CC0$"C"lctC©fl£ 
&{zfetffctfU:/tflzoi\T3fi?£-Jg^ft**o€^ 

to 

Object \t%W.%mm. £0>fctf> BlencterBffl»0»*WC€TJU*ilftt5l6ltto&5 , J'-JI*i#o'Cl«t: 

Objects 

Object £»Ix9f£l^ 
Meshes 

Object ©JMrJMtS^aGKOai** 
Curves 

tfJUZ Curve ^fiJfflUT Object 
Surfaces 

NURBS 

Text 

3D ^±\ZX^Uwt^>T0%fWV-i\/ 
Meta Objects 

Glob t Globule |ZOl>T 
Duplications 

Object 0MM[LO\,\X 
Modeling Scripts 

Blender 0) Python [Z^mmm^imUc. ^TWomiZ^mtt^ ^0)^7^01^ 

^<©A^lot1O©^^&3t^^^b"^07.-^T l J>^'"^fiJfflb, & r )-Xft<fc%t'fetyi'2.%fE%1tlto\Z > Face ©ff LtHL^PlI^fl&lljSm^ 
$*„ M^T-^KD^«i©«j:?lZ¥Sfe Object Izli, KyZMfrV NURBS ffi||lZj:?mfl3££tf)T!&g&Jia(ZflJ LtHt'^-^-^T'J^ 
^fiJfflT-^^to L^tiro^Jifc^T U>?-y-Jl/£*iJfflt3 Blender T^lZ+J-Tt?- h^tlTL^to 
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Object =E- h" 



r 



Selected object. 

1 oa)*/->0fl5i£te1OJ#l±a) Object [Z^iTffimZftSt: tofLMTSls Curve, ^r>if " Mesh Primitives " rift$£ 

tlTU3X#tfjfe Object "C'to 



^tlf tl© Object Objects- K TflM, BiE^ifc^ffi/J^pTfircto 
ffe©£&r Object ©fit it£f£*5l;:(i Edit ^E— K LT<€£H 0 



f Object Mode 



if Edit Mode 



I 



Object $i/-XZiiJQtS ( "Mesh Primitives " £#RHIT<€£U) fc. Object t- WS^cTftTl^ia?" T?t<, Blender ©#Jl$©M'- 
SfcyPtt,, CCrilin$tl2> Object Mesh, Curve Surface gofcH^ttaiftflli:: Edit ^E— K 'vfllStfjlfebTL^bfcn 

* Tab fZtT- Object K t Edit =t- F kW0*A*CfaflW*t« 

Object (7W V-7U-^\ **CJ»TttHfe£Jia.TfeO, ttltttO) Object Selected object 0)mvM.t>ftZJ:i\Z%tf±m)R£ftT7>J 
Selected object (dmvttWMftBTB.K£ft%±Ljjfa(D Solid fa-fc Wierframe Ka-tSl/Xl^f « Ctl6 Solid tfa-t Wierframe 

€- K: Edit &3lMi Object €- K 
**Mr-:X*3lM* Del 
*Zj.—. Object -> Delete 
jgjR$ftfc Object CDJHStrfrl^o 

!F5 1=1 

t-K: Object =E-H 
JlwMr— :CWJ 

^Za— : Object — » Join Objects 

aM^niS Object -M"jW70t^U Object 6**51 Object IIb£*o fg£©HfTli Edit ^E— K B#©*7yi9b 

Select Links 

t-h": Object t-h" 

**Mr-:*SNflL 

^Za— : Select -» Select Linked 

J*Jt<1U Object k10CDU>!7ft**tS^T 0) Object SiSWLito Se/ectfng//n/fsffll2IT s MbnSJ:?luf-9, 7TU7Jk T^fK /t- 
t^JI/- v^TA&3lMi^7U^©U>9££^bTl^1t$t© Object £iiiRT-#£?o 
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Select Linked 




Object Data 


Shift L 


Material 


Shift L 


Texture 


Shift L I 


Dupli group 


Shift L 


Particle System 


Shift L 


Library 


Shift L 


Library (Object Data) 


Shift L 


Selecting links. 



• Object Data: datablockffiUiMb Mesh, m U Curve, ^ D7T'J7JHfe )£ft4rLXli3fflRfl> Object tHRLit. 

• Material: 7T'J7Jl/©1f (Rft#tf UCl^SfclW) Object fcMRL**. 

• Texture: r^^vOlf $fi£&*i l/ClvSHifca) Object £g#?L*t 0 

• Dupligroup: Dupligroup ©1f ^^LTl^H gfcO) Object ^SIRL^to 

• Particle System: rt-T49b-i/*TL<Dffi1fi&&%lT\,^&.&l(D Object SSftUSto 

• Library: M^'Jffllf ffi^^^L/TL^ISG) Object flnWRLSto (Needs clarification) 

• Library (Object Data): (Need details). 
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m^wkorr,, Blender {zm&y-imtmmtzbzmT-m. ^nrm^^zo^xhmw^t o 

iiiTlZ7rsf(D[tWi^:t Objects- K iZ^TfiJffiWft^ilfRyHWZ^TT"?^ 

m^tJOT^U Object 

Blender (3iIJftlZfc^T20(Z)S&5tt£|£[ESij bit: 




^MiRO) Object (3Bg<, M 
SRZfttc Object \tA U»\ 
70t^U Object liUfe 



• Object t- K "Ciag&lZjlfR ^tlfc?^ tA£ "79t^'& Object" tW. ^ WJtfer (*0)tttfctU>2^) S$ft*To 
79f<(7U Object H; (fcfc5tfltaWiFtlTLV&LvR*"Pa5oTt) o€WLO"Cfe#^E Lit 0 

Blender iZfclt3£<fflJifElis tfy*tfU:^!#ft©J:?lz. JlrtfU Object £#HB LSI" „ fcfcfctfBElz Object finWRl/UVCSHEfcil 
5 Object £7(7T<r7lZl,fcl*it£li, ^0 Objects Shift RMB 3 IZJ^TSIR Lit „ 

• 79fJZ)'T"Ul^0)tc0) Object lii&fe3giR£ftfc Object T"t 0 Object liLKbT-fcSWtS^ JtJ^r^to 



Object mMtittfcZs Object ±7? RMB £'(irt <, 

M0?£i£tDt&lto\Z\$s ItiJ© Object ±T" o Shift RMB 0 £ff l/C<££K 

View ±X"Object ®±tfmtiD£oZl Alt RMB 3 ICj^TiUR RTfiEfe Object ©U7. h»6tl£? « 

ZQ)l5&KMft$tl£ Object fCMMt%1tlto[Z\t o ShiftAlt RMB 3 tl^S/a- h*? hSfJffl » 

raiZ&ftSnfc Object S^TVy/ZTTSlZtt, ^0 Object ±T- * Shift RMB 3 SCWUTXE'SUc 

Object fcaf^^tSlZli, o Shift RMB 3 £to-j£W>l/C<€$l* - OS07^T-f^Cttfi:lWS^$tlt Object 
IZ(*2lHHftC:t(ZfeO*to 

Object t-F 
j|wMf-:B 

^Za— : Select — ► Border Select 

m&miR t?i* lmb e sffu&tfejtsOTasst. &#Mz-bmfrhtc&isi&<mt$toizft&[jtc£zo) object raw^n^to 

Object £JIftfi¥l&1" SlZli, MMB 0 JB l/C<£$U 0 
jg&fc+vyfcJl/tSlZli, RMB 3 £?iJfflUT<££H 0 

0j 




LMB 0 fcffUfctf bfi£^£*i<z:fcriMft£nTl^r 0 gfctGJSfcTMiiHRIi LMB S ;tf'5>£gt?Zi:7:5S7 Lite 
gfc=&fl)®&IZfcl,\"C, £ftij©«j:0M5L^fe©a:^f*lzag LT<€$L^ Ctl^T^T^ft Object" Tj'&O, *#atR*>-Jb*jMfflTSltl(Hca 
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ftStlTUfc Object T-to 

^#ilfR(3itMrC0jIlfR£ Object %fe1}Ut$0)Z\ fi£ff2"C'li]£tt£ Object O^MiRt^^it. JtfcOl- A *-£flLT:£:"<:MfR£ 

t-K: Object t-F 
t^MP-: Ctrl LMB G 

ISIfSi&ftli Object t-K llfcl^T Object 0t°^h-^>h0JiO^*iSi;lT'Sl/vr^JfflLSt o 
Ctrl UTI^PbI » r- ■ TtW > h<7>JU OriiiJR Lfc H Object § LMB r Lfc 6H&£t 0 

Slf«iSWIittttr©igWi5ffl(C3iiP$tlSto 8lfraft©*BH£iift«¥l&£r3fcfcl;:li. Ctrl* Shift LMB f .'!£fiJffll/C<€$l\, 




ZZrC£*£nfc£&li-«Mfe&fl¥;£"t:-t 0 3D tfa-fZ) Select *-3.-0)[Z&Zb\Z&<mm^ffi5tfi>zytm&\j$$c 

t-h": Object t-K 
TftyMF-: o ShiftG 
^Za— : Select — » Grouped 

3&91 



Shift 
Shift 
Shift 

Shift 



Grouped selection menu 

1 Object £*©ffe1 O(Zii^#|-t§IZtt2a00)^W9*to »»0>Sfta:ii^B«Ct**, taUkoW6«Wk-^"Cro -tlb 
Object h" © Select -> Grouped *Z.:i-"C-ti:7{7T<f7fc Object £fft© Object %M1Rt%&0)&&t[sZmM L£t . 



hnr»^e<Jidtc Children 

Parent 

Sibling* 

Type 

Layer 

Croup 

Hook 

Paw 



Keying Set 
Lamp Type 
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Children 

yVrtfU Object (D-kZOT^'B KJlCSftbSto 
Immediate Children 

70t^'U Object 0)m&fotil-Z±~cmiRl5to 
Parent 

7^T-r7& Object tniS'JURL^to 
Siblings 

JOfjJU Object Object ^illKb^to ^tlli ($tt&2> Object L&l^BtlZ) JU- h- WHO) Object ££~CiIJRT 

Type 

joints- Object fc*-f^Bll3 Object ZMtRltto 

Layer 

JOf^'ti Object f>fe<tt10©U'fV-^^U"CL^ Object ^illRLgcto 
Group 

79frfti Object ^^n§^l/-7l^0 Object tf'il^ft^to 
Object Hooks 

JOt^U Object l^*ll/C>:/9LW2> Object ^"C^illKL^to 

Pass 

Render passe £&^U"Cl\5 Object ^'jltR$tlS1" 0 Render passe I J Properties Object -> Relations "U'lxSET'cT. Node 
Compositor (Add Convertor ID Mask) T^MZXitto 

Color 

Object Color £f#o Object #';iIJR$tl^t~o Object Color \t Properties Object — Display -> Object Color Tlx^"C'#^ 

to 

Properties 

^ilUfc Game Engine 0) Properties Object #jIIR£tl^1~o 



Object t— K 
^h^— : =- ShiftL 
>^Za— : Select— ► Linked 



15^ 




70t^'U Object t1 o©t--2?P^£&^L"CI^ Object ^"CiHR^tl^to 

Object K 0) Select Linked ^n-ri^T-f^te Object £ltJl© Object 5|5g0S*St L~C*ijffl L^t Q 

*ijffl^&7r>>3>(;*: 

Object Date 

Object f-^lCU^nrL^^r© Object ^illKLSto T-^-H'UvOt\t Object (>r>i. Curved) fcfllig (TI,6, £ 

Material 

*iiU/cy , T l J7Jl/0T-5-^P^lCU>^^nt±"C© Object £ittJRLrf „ 
Texture 

£il L^T^T^VOf -5 ■?Qv9lV)y9£fttc±-CO) Object ^JllRL^to 
Dupligroup 

ftfiLfc Duplication 0)>J')l-7£mmiZl^±Z0) Object £iHRLrf 0 
Particle System 

&mUzrt-f<(9)l- y^f LZmmUc-kTO) Object ^jllKLrTo 
Library 

^aU/c^L^J^o^i:© Object SiiWLrf o 
Library (Object Data) 
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t-h": Object t-F 

^Za— : Select Select All by Type 

mm 




ddl^SSK^'IS Mesh, Curve, Surface, Meta, Armature, Lattice, Text, Empty, Camera, LampTfo 
Z.W-MZ&oZft'g.mM ?Qi%tt Object SiUKt^ 0 

Select Select All by Type ObData f-$7P^ICiB&$;|'lfc3YC0!>$'f ?0gftfl*£Sl#fcL3;t o 

t-h": Object t-K 

^Za-: Select Select All by Layer 




KV-li Object ffftKflWSfcl^ S ttEai/U*SaiCPSft"C*. 

CfflS^^^ttRr«^RT«lCllt)6f, 1 oaa7>KTM*HSU:M* 3 Object ©S^prg|IZU*to 

Tool Shelf £M^TJaT©#7$/3>tfM RjfiET-t: 
Extend 

C©»S**JHlU:t2ik, Sl*E0gft£S£&a.3®"C"lifeC Object £iiJn"C"#£t „ 

Layer 

Object L"f L-St . 

^ Object (DMffi. 

Select All by Layer £fiJffl*3J:9tu A L"C«l8**TaiRt5B5i%*flW*Uft*tt 

A/„ zmmt Object £««T3l^£te;ti:To 

3D View0^Za-O)mi KPgT-fiJEnJftfeilftfcli: 
Random 
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%LW9T>CJUW s P-T-Sfc.miR0) Object fr6/t-fe> hT"m2fttt&mz&oisTT;9Mzm$RZft5t 0 Z0)Z]?y h'flnURl/£RH* 
Tool Shelf M^mWRif^jOT^^mx-^t o 

&&tKtt&ZmWL%Zft%)\-&T-y\t&WR® Object fr%MRZft^W$&ffr\jT\.^(fK-W)s W6&ftl%>£X<Ji Object© 
Inverse (Ctrll) 

ISliR^T05UiT© Object £iIiRU jMft&JVCUS Object te±zmiRM$k£ft£t a 
Select/Deselect All (A) 

mi*® object tm^nz^tc^^n^m^RM^n^t o «T*i*^B;w3itt*u:*3**TCD object ©^r©iM^fcs 

Border Select (B) 
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Introduction 

(**) 

Object Mode 



C Object Mode 



i 

€- KtH'5> £W^L£? (Bar #?S/i{7 HE- K^>J*^!t<e*L>) . 

J*lTT?IttW$n§37>h"tt1-^"C Object (* J viOh) *Zo.-fr Object tools (J?$fr9hy-M JU-Mzm%t (TH!#M) „ 




Creation and deletion 

Add 

Jl^Mr- :*ShiftA 
^Za-:Add(iIJP) 

• Mesh^^S/a) : Plane, Cube, Circle, UV Sphere, Icosphere, Cylinder, Cone, Grid, Monkey, Torus. 

• Curve(i-^) : Bezier, Circle, NURBS Curve, NURBS Circle, Path. 

• Surfaced- 7x7.) : NURBS Curve, NURBS Circle, NURBS Surface, NURBS Cylinder, NURBS Sphere, NURBS Torus. 

• Metaball(^^7tx"-JI/) : Ball, Capsule, Plane, Ellipsoid, Cube. 

• Text(x**r-). 

• Armature(7— 75 1 a7) : Single Bone. 

• LatticeC^x-fT.) . 

• Empty(I>^x-f) : Plane Axis, Arrows, Single Arrow, Circle, Cube, Sphere, Cone, Image. 

• Speaker(7.t°-i-). 

• Camera (jy 7) . 

• LampC?^) : Point, Sun, Spot, Hemi, Area. 

• Force Field (7* — )l K) : Force, Wind, Vortex, Magnetic, Harmonic, Charge, Lennard-Jones, Texture, Curve Guide, 
Boid, Turbulence, Drag, Smoke Flow. 

• Group lnstarice(tJjU-:H>*9>;0 : (□.-tf'-^ftWviC W^-7) 0 



Duplicate 

mm) 
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JtoM=— :« ShiftD 

^Za-: Object M Vx 9h) » Duplicate Objects(1f SO 
Ttv^h*-: AltD 

^Ii-: Object Vx 9h) » Duplicate Linked (U>^M) 

Join 

Ctt#) 

j|WFMr-:CHJ 

^ii-: Object(^$/i^h) » Join($££) 

AUVxO htfo&nZfttto Join ©Hfrli K ^mU^yxO h^ilAPtSCtlCffi^ L*t« ffi'9frfl5*J i Jx>? httMNttflG: 

Delete 

(MR*) 

Jfc5» Mr—: X, D or Delete, D 

^li-: Objects?" vi^h) » Delete(MI&)... » Delete(N'J^) 

Transformation tools 

Translate 

CM) 
*9Mr-:G 

^Za-: Object (#7* S/i!7h) » Transform ( h7>7.7=a— A) » Grab/Move (Ofrfc/^Ul) 
Rotate 

(mi.) 

**Mr-: R 

^Za-: Object (#7* y"i(7h) » Transform ( V^JlOt-L) » Rotate ( HI fe) 

#jyxv\>o)ft&o)&.mWittT'to imommmzmM^r^yjxomm^o) x, y, ziftijiioflftjf £Murr „ ^^s/i^hrotw 

Scale 

Ctt*lt/JV>W-JW 
**Mr-:S 

^li-: Object vi 7 h) » Transform ( N7>3.7#- A) » Scale (ttlfcit'h) 
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-O0)i>-V<J)*\Z\t&WL®rtyi9Y*WmT-ttt a Mmfoti7,T-y(Dy-y{mfZ&. £ftfittt, KM. mMmoTl^to Blender T? 



Set Parent To 



Set Parent To if\ y y 

non-inverse K£*iJffl-f 2>i#£li o ShiftCtrIP tL^^a- r-^h^±IB©^t)0^^L^to Z0)i- mttJVxV Vh\ ^©JI££^i/), ^ 

±\zmAH'yi-ov\z{tMt^t^i. mi$t{muotcMTmmtti$.i.£to zmtm^t cad ©^^jffl^T^iz^ffirTo 

JyxO mtBWttz-Stthjo mofcnitttftti. BWirMlg descendant (mAJyxO r- -> ttUvxO hi¥) T?fc0, ascendant (^tt 
7$/i>7 hff -» mttvxO r-) T-^L\i:L\9Ci:rt 0 

lo®*;^'i9r-£lo<wi£fcU<li3o©^ 

^'vi^ r-ft\ M?ToKM±©±JfillST0J:9^^1!)bS-ro Objects- h""C\ T^'vi^ r-£iI}RU f^Tgl/t^vi^ r-^MIRbit Q =tmf. 
llT'^Tab *-£flbT Edit ^- KIZ AO, 11*7 vi9h±©lo0TI;iu fcb<li3O0^^(^nb03o©^lilo©®±l^#St?.^S(ia5O 
£tiA/ 0 H^vi^r-±©ffiS03^$*tmtb"C)31^bSto ftltIZ CtrIP (Dva- r-^K&fijfflbStJtbirf 0 

aZ)B#£Z\ feblO0^^Jl^?nXL^if^. t^fM^t/SfilMcr&o,^ t,b30© 

$+it0, fli:fe5TI*^t!]$ti^0t5i:, T^vi^r-^'|H]T$l^lt)b$to 

Note 

Zft[Z '%/\ZW 222 ©cfc?&^c:%*bft2fCbj:9 0 



VxO WMmzttWMttXSVhjo h^'M^RlT AltO ©va- bfr^£*iJFfib-C</cc5l^ Wn^mS^T^^vi^ r-« 

^'y"i^7 h©liFJTAf$l!)b^to Outliner b'a-^Jffl bM^M^«^$nt^^"C^§^^5tlSbT<^:"$L^ 







pear Patent 


AltP 


Cleat and Keep Transformation 


Alt P 


Clear Parent Irxerse 


AJt P 


Clear Parent 1?s*j~)7v~H 


—2.— 





Aitp mmtzzt?. m+mmmmztto 

Clear Parent 

Clear and Keep Transformation 
Clear Parent Inverse 

yzO r-0M*I0»£9'J7brf „ $m$. WLtJVxV htf X mzfeoZ 10 Z?[/y$--3.ZvmW}[;Z Clear Parent Inverse £&fflc5 

n/ccr-r^c:, miRzntcttyyiom x naic^-yc -10 ^u>^--az>>h^i!)b^to zw'&^mm'&mmizttiTm^xhz 
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o VChild_Cube 



Outliner hf a- 

>/JU-?fla>ii£^ll&£#fl&T3»J0£&fcLT Outliner 30K3 rt(P Outliner ea-MffltS^ftWDSto Mft Outliner d-tt ^ 
0§000!fiZt5l*Z±Lj5#> "a" £ "cube_Parent\ "b" £ "cube_chiid" £UfcB#© Outliner r:'a-©0iJT't o 

*7$/i!7h£#SiJT3fcfci;:(i, *f^fctS@RlT©lI^(*5LMi®)&SWLfe^l^ J&fttfaofrtfOSttf.. ^SJLSto Edit FTP 



ItiilC^SiJ^tlfc Suzanne 

Selected 

All Loos© Psrts 

By Material 

?f l )7}\,mzrtVx9\*a)*yi'D.Q>#M%fT^£t 0 




9'}l-^\t^t^Vx9V 



Creating a Group 

ctriG ioo)irLi^ji/-^^o, miRmttyvxo^Wii-yizmutZo 
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Naming a Group 

10<tt#7Sfr{? hfflMk1&\JZ>Jl\r-y±Tifi Object Properties /t*JH*30 Relations /t*JWC— JtS*StlTl*3;*. WU-^®45W** 

Omner^Wft<D9)\'-J<D%m%M[jrcl\t%'&\t* <\v9faO)Z\y ftth97.fr h Groups PJU-?45*9'Js0t/C<€&t, 
=S»Wfe*^If^$I±Hc^^^-r?.(7)T\ #H®€M£A±iL~C *J Enter £ffLT<€£l\, 
Restricting Group Contents via Layers 

ZfrZfcMlZto fcLSGt^lLt^Jk^, WV- 10, 11, fcJ:tf 12 ±©^'vi^ r-^/vTX^B#, Vb-Tiybn-iMDM 
\>- 12 (zaj6bfc7ti9>g3agffitt!SilZflQff *5fc t ( Dupliqroup WiMffflLVC) yil-yomm&iifcmS . &l£bfc>/JI/-;7©fcb 

•fv- 10 si/ 11 ±©^s/"i^h€iwa^$n*to 

Appending or Linking Groups 

1O0SIJ0 .blend ^Jl/fc^b-^dilinbito s*b<li£££©£$=i/£#HBb'C<£2FUi ^ File -» Append or Link -> 

filename Group 0J|r-*fc £iHRfcl^lifE£fTfc?$(;:£9£t o 




Selected Grouped 7t\'>7 

* sNftG ©va- hawMffflffltaan^* ^^^^^©^^izs^L^^^i^h^s^T^a^TPW^^^ust, 



Children 

Immediate Children 

Parent 

Siblings 

Type 

Layer 

Group 

Hook 

JOrtfUrnhfi HZ hook $tlT 1^*7 vi 9 h^TS#?L*to 

Pass 

70T'f7&#7$h:(7hfcHl3 Passlndexfit§j#oT^^$/i{? h^^TJURLito CflO^i^XDftlBGHLiTH: ID Mask node (OfiJ 
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Color 

70f^U^Vz0 hfc^Dfe( Draw JtMT?lfciU**)Sl*0*75k$ r-^TilfRLrf 0 
Properties 

JOf^'U^yzO htfsi D game properties WfoX\M,t^VxO h£lHRL£to 
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Mode: Edit and Object modes 

Hotkey: ShiftD 

Menu: Object — > Duplicate 



: Grab^- KIZAOSto JslTfflaBS&rii {Duplicate Example) H£##(Z 0 



ipos). UMrWicwk ftAii^aB, mf-c&o^to cw^xCossw^^Lvj^fcnfistisas^cti-c, **Ta>f-$7n?w# 

m) Editing "tab'T, *MatDuplicate DatalU Kllfcf-Lfcl^0£lt£s *<W7©T-9:7P*tf7r^®(lL£Lj:9 — flfe©fc0tt*l£:'J>{7$ 
0J 




The mesh Cone.006 of object Cone.002 is being edited. The mesh's Unique datablock ID 
name is highlighted in the Outliner. 



to 



Mode: Object mode 
Hotkey: AltD 

Menu: Object — ► Duplicate Linked 
Description 

Ht-tfM^ft^to tff^P/^ (object datablocks)(i^'Ilt°-©^^"C\ U:/!7"Clifel*©T\ Jl£*ft§/K fcJ:tff£i!]iati!j©=lr:-£ 
f$#^-^-^?.^<g SlZtS^'-U^I-o mT©fB:i£"U1i (Duplicate Example) 

Examples 
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AAt+D 



Shift+D 





Procedural Duplication 

Mode: Object mode and Edit mode 
Panel: Object settings 

tyVTOhttmmzmmtZJjmt, BlenderaiSi£4o&0g:*o Zmomm^lt* Object^Za-IZSBS^nTL^to 
Verts 

Faces 

ztiis, zttj*M wznztuDwatiTO) 1 ?-®^ y^y^i^m^t (*y*/n.t? 9 Jx9 horn-sob) , 

Group 
Frames 



Linked Library Duplication 

Hotkey: o ShiftFI 

Menu: File — * Link Append 

Linked Libraries 

Linked Libraries fcSfe, feMm^MBT'to ffe©.blend77-fJH^0fe6^S^$/iOh^f-^P^, 5iflE077'ni/C-||fiJfflT t £ 

• &MJU)Vt4 object ©t-97"P^) 5 "U>7\ Siitffl^-S/S#RgU*Uj:9o 

• VfVJmmMimts dupli-groups vmWitZVZtmfr^ftSVhjo ZWiblenderO) view-port frb<3»m\?^tfWoCl\£ 

to 
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DupliVerts 

Mode: Object mode 

Panel: Object— * Duplication 

Duplication Vertices^fcliDupliVertsli, &&3fflIAAaMMi.'SIB)K-?3&yx9 HDtttfCta tl^St:, ^S/a±DupliVertsffiffl1"S 
mZttTJWyPC-ZZ&olZLZihSt {Wz.it* WJvvmmi. P7tf'<;/h£±©». lfc^©m) 0 tJVxOHt* Blendertf+ril!- 

♦KDa/WS, toDHf. goWJk ^©7E#)o 

Download example .blend file 

Z.<7)*-y[zmnUcm%mtc77j l^yOyn-FtZZttfVZSt o ZO) .blend ?. J1*J]0«, ^^n^fcHT-^b^tlT^Ts M'V-IO 
±IZ&0St„ ftfe¥^icosphereAfcM^-(b$nTU5ta)ttK^-2±C&"3*to 77^ JUS Blender 2.55.1 (r33567)£{$JBLT|gfE£ 



^-Jl/fcLTO DupliVerts 



Setup 




A monkey head and a 
circle 




Dupli verted monkeys 



ST, Object mode?, ^-TtiJVxO r-SgJRLT o ShiftRMB C?TRfciiingftL (■SFf(*CCT?#*l 



ret). Ctrlp-CA-^'vi^ h 



R£lt£jiJRLfct£slT\ Object panels Duplication-* VertsT-Duplicationvertices^yjlHbL^to ^©ai^H©#H^IZB3S$tlTL^5 

^•tts (AltR), ^-JUAItS, itfiFi AltG, f£,& AltO£9U7*3&I^fc3frfcL-n3:t*A/o 

Rearranging 

L n _ fcoz-XyVxO HE- hT-R^^-Jl/7^tSfcs -Ji<7)5lkte*$tU -^flSt- RHfctfr-JI*7tr/*3fc, t-TXJVxQ H7)P B 102§ 



Orientation 



* * ^ * 



8L * 



a 



Orientation enabled, 
orientation +Y 

TK-M^VxObO^OMMt. DuplicationA^jl/'CRotationSWSa^btSCfcT-ff-z.Stc 



MM\jtt*J*Jx9 r-0ft££^Mt£(Cli. K-TtfJVxO r-£jIJRU Object^ Relations extras; ) l/CTracking Axes£^ML^to 
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Negative Y Positive X Positive Z, up X 

Note 

*?2fcaND*l®RraMbtt.» Objects Display Jtt-iVZ-ftiZttfc-ZZtc 

S£*r>:L©Hji&©i£&£a^T3lZ(i, WTlmMt-WZAr). Properties (N)-> Display; UllVZOm^^yMt^t 0 Z0))WlTiit'2- 



^T'J^y-JI/irl/CflDupliVerts 

k-fCWfe^SLtco fktt^Vi-OHt. icospherelZ^7U>r-$tlTL^"To H^>>va(the icosphere)~C dupli Rotation£^fy;!Hb-ri>£:, ^-3. 




A simple tentacle set Tentacle dupliverted Rotation enabled to 
to smooth onto the parent mesh align duplicates 

t / ^T0ltS$^IS©^ , i>'i^HC^7.§(Zli. $/>7JUucosphere5g}R LT Object-* Apply-> Make Duplicates Real(Ctrl ■ ShiftA)till>' 
£1" o icosphere^4¥^l>i:O07r^'vi^r-l^ti.l^li, Zftht^TtfMiRZftTl^ZtZV&miT. Objects Join (CtrlJ)£t^L-J:9 0 
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DupliFaces 
Mode: Object mode 
Panel: Object— * Duplication 

Duplication Faces ttdt DupliFacesli, Utti/x9\*(D&WQ±tttVx9bttMt$WfoTttc Cft«8W1"3fcftia>5tfA/ftlt£tt 
li, <77h«"J^iiU"Cfl¥ifttSCi:T?L«t9o 

Example .blend file 

ZO)K-yO)iy\lzmmZfttc .blend 77^0 W0>P- h"li 



Basic usage 




A cube and a sphere 

ICtt, Object modeT\ RMB 8T"jliRb, «ll^Tlt^(*t« Shift RMB 'jTiltRL (llJ?liCCri^lCMS"C"t), ft^l- CtrlPTH 




Duplication Faces applied 
to the cube 



mz s Objeca>T*7r-©DuplicationA°*Jl/C\ Faces^ ^tl^L-J^o nttttWQ&mziOtOfaUZftZt * 
Inherited properties 

z*3.-7<D&wz:tiz-m?ofcMzti£to *n.-jwmttit$nzi^m'& (EditModerw), wr^c, *3.-yo)&m{zmm£ft%t „ 

Scale 




Scale enabled 



4 v. 



Top face of cube scaled 
down 
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DupliGroup 

Mode: Object mode 

Panel: Object — * Duplication — > Group 

Duplication Group ttdt DupliGroup TMi, 9)\r-'}aMy?&y?& % flWttVzObO)^ y7&y?M\ZWf£t%ZtftT?££t e 

1. mttt^zmiRiz. 

2. CtrlG. ^UT 

3. mik\z9)l-j0)%m% Object -> GroupsTftKI'S 
• DupliGroup^fiJcf SlCli 

1. JWCK*72k!7h tfc^liEmpty^iiJP ShiflA)LT\ 

2. Object -» Duplication T" Groupfc^JMbL, ^UT 

3. ifWftjabfcwt-^cosgnrs* a^^nssw^^rt^bs^o 



DupliGroup and Dynamic Linking 

ailg).blend77^;i/frb^077^JUZx-^^il]^]l^ l J>^^^g.^)£^ilMt5^lj: Appendinaand Unking ^#Mbi:<€$U 0 &3blend77 
011 

• Appending and LinkinqT lfl%lLfcJ:5fc. $/->W©»J©77-1'Jl/^6^U-^S l J^$-li*Uj: ; 5 

1. Add — > Group Instance — » [name of group you just linked] k.WR't'&o 

1. Add -» EmptytlJRU itAnLfcI>^r^S^SI(CtS 0 

2. Objeca>T^r7.H^0#X.T, Duplication; t*JH\ Group^^U^f S» 

3. Group:©«S«^$tis FnyJWjtWixs vyotttcVh-yzmvtZo 

zmm&Vs y'h-yMywyT.hm^ftZto xy?f ^mmUcD, #i>:^icDupiiGroupi£££f$f#$fi£9T'££?o cffl^OOTs 

Making a DupliGroup Object Real 

c?T\ DupliGroup'f>^>7,±T'$b(C^iS^<t:^t0, DupliGroup©U>'5f | J>^Yafaray-^1t!l©L\<o^(Z)U>^7CD c i;9^. DupliGroups©S 
S/>7JH;iDupliGroup&IftLT CM* ShiftA £fftfc, DupliGroup^ii^0^'viOr-lC^^$n"C s 7Z*-ya>-fbft"M(cr#5J: 
Note 

DupliGroup*M^77^ftbU>9$nTl^if£rt. #7S/T>7 r-f (^r>i, 7rD7Jk fO*?** »)fc££^09'Jl/-7frbU>9$nfc 
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Dupli Frames 

DupliFrames it. iVAZfeoTftftt&ls-L&mztjyxO HS*** S^-JUTto Ctlli, fJVx 1 } httf^<€lBSLfeL^lZffifiJ& 
Examples 




Settings for the curve 



o ShiftA T' Bezier Circle fciiflnU ^tl^te^L^f 0 Path Animation©T©Curve;Ca-rFollow£^^bU 100HS:o"Cl*3Frames£ 

h-ot^^mizm^^o (tctfut 16) 0 




Settings for the object 

Monkey£iiAnL£f 0 DuplicationOTfflObject FramesS^T&rttU Speed£fS$MbL$Uj::io 

Speed 

Speed*? va>li, ^||WFollowPathlCi9:S$nrUSi:tCffiffi$n*t (TS5#RB)„ ZWCIi* miiniC;ftoT167b-A^|-tT 




Parenting 



to BMWlr'C, AltO"C'^*(Z'Jt^hL^Lj:?o 



*H **** 



Orientation tweaks 

CCC\ 1tJI/©fl££gEMt3Cfctfr#Sto SlE^i+S^O^T-t Edit mode £tdt Object mode0lvftl"C"t>) , Animation HacksT 
^Tracking AxesfcgEjrf S^OTaTrfc (^^SWUfett^T-^bT-fctT^Sto ^JKDiBStt, fi^lilltSCfcT\ $blil]g££ 

1"^T©+tJI/$m*©Jj-^S/"i(? HC^&TSlZtt, *f Ctrl-:- ShiftA frb Make Duplicates Real D CtlT?t»9l"^T(DitJKilH*fflJd-^$/i!7 HC 
feoTl^t fr\ fc€UU>9&ira*3:]tf-T?To Ctl£gEMTS£li s Object^Make Single User^Object&Data ^L~C AII£iIJKL£U:9o 

Note 

DupiiframesiziJttffltf£<&o£-ro t?<Dy-}i%mmt%fr&&mz£o£t 0 

1. /Jx$6A-^P77'f JI/fcLTftfflL, *£&*-7£;ttfcLT{$fflt5fc£li. M#^^# / \©Bevel ObjecttU"C^fflLibJ:?o 

2. fiHlZ;{Jo"Ct7 , S/"i9h§BBSt"5ICIi , Array Modifier t Curve Modifier SlS§*^t)1+5fc<5!fiJTto 

3. Dupliverts£i$ELT*;^>"i9h£BBg*5fc, nJirafcttfcOs *tli^SiJffilZ3SM^t0r#*to 
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Ir-f'f h't-K (Edit Mode) 
It-TP FIZOUT 

^v'i!?h-t- H= (Object Mode) 



XJi/xOh-'t- K (Object Mode) <D*#9 



iT^h't— K (Edit mode) 

XT^y^-i-^omi^trcr^orim^yyxOm^m^ttK ?:<D&.m 3 P®Ufk&0)£?U9n-rti\'-ynrtf4 (Global Propertie) 



XtM h"€- h" (Edit Mode) 0A9$f 

3D View iZfcltS^-Jl/tt- 

View, Select fc<fctf Mesh ^Za- 

Blender ©€- K (Blender Mode) 

3D view EJuttSit^^j ;£ (Display method for 3D view) 

tf/Kf h" (Pivot center) 

3D ^ZbfaU— £— (D^-f S/x-sr h (3D manipulator widget) 
JHIRt— K (Selection mode) 

JB&lteTTfflM (Depth buffer clipping (PlftTl^)) 
^P/fs— ^/a^-Jl/'lT-f^r- (Proportional editing) 
jkftrf (Snap) 

OpenGL (OpenGL render) 

ZXlb2O0>£- m Tab *-fc§lMi 3D View©^rt©^Za-frb^lZf5i:TSWC#Sto 

1 iXJVxO HfflPJifcOfcfctt, User Preferences 1*10 Editing Switch to Edit Mode Tt^xattall^cfcoT. BPMII If -f^h-t- K 

n;i*2urf o if^h-t- k v&yvriju (active)*? Vxo k fou^mntTiizmmzmmnttyyxo \-tt-\?ie\i\zmmt<n£ 

to 




5 




tints 



WUli, Blender tt*72&£ h-t- Kfclf *?h€- K©i^^riilK$tlt^l(SIIfe"C'^i)ll$n^to ZCDfeli User Preferences 
£t (CtrlAltU^Themes) , 

"M (Wireframe) ifX-T^^MzUoT\^{^-X^^X^W^VxO h-€- K=T?(*. g#?$tlT lV&lvJ7"2fc£ MiH< 

gft£tlfc® (face) , ffl (edge) $)5>lMiH/& (vertex) ifl!6E*5**tl**« 7{7f^3&®(*Sfe'C3tilS$nito 

If-ryHE-RN** -JtC1O0)^aa)*ttiilqri8"Ct. L&U&tfS, ffiH(©/'r>a*lolz|g^t5¥ C*^2fe:!7h«t-KrCWJ)k, 3£ 

■\0<DX*/y (edge) rS£tfofc2"3fl)lIj£itf Vertex selection mode "CJiJR£ft£i§£iJ, ^©20©TI,^©r B 1(7)I>>vfe^iS!$n^to HI4RU:, 1 
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y-)\,-vz)\,7 )U)iM7 



*9ia • y-JI/(Mesh Tools) I t*JUi T *-£fi]E L~CJIPw1 ■ l£Wr££-r „ TtW \--±-FT!iZMofr(D^>y3.-y-)lZmmT!^Z±i\zm 

Cft8aWK!kO>*<tt va- hJwKfr>-JWD Tooltips H^StlS) , &5lMi Specials (W CtrlE TTOfcZCSa Edge ^Ii- 

fcUtt CtrIF T?7!7-tZXC£3 Face *Za-) ^bfiJfflT'^to =&^-^©ttSfi5c#©^Za-(i 4 >-Jl/- viJWTSPlCg^^tlito 

User Preferences 0 Add-Ons ^Za-^bMI-^<©^'>vali*ffl^-J^^Jffl"C^^t 0 >rfcfc?HW!>IM6E:lll/CH; Blender H&atMf 

ZflWttJUlllir 3£6&3til6li Reference panels a>fiP£#RB<€$l* 0 
^P/tr-f ■ viJU7 (Properties Shelf) 




7tf<r-$/i*:77t**(M'7 
■5h±a)P«gS^67t*JUi2 



7tl/tT^"^k7U:ftl\-C^a<i*Clt*Htoa^JWBItt, H&fiMAatfpTftfe Transform 7t*JI/fc* ;*Hfe5LMiS§St, ftJS, MiUMfil 
HH8*5 Mesh Display 7t^JI/tffiJfflT-#*to 

^©fftO^fflfe^-JHiS^^S/a^i: Vertex groups Object t Object Data © Context /K$> 1*3© "2UIVt4 "Ir-f^ (Properties 
Editor) "CJ|$Cto!J t C*S*"o 

Z©7 WKZglt5$bfeS1f ffili Reference panels ©tfr£#M<££l^o 
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S^ffl&^vafiii-Cia, ±Ttf30(D&mtoUm&frbm±&£tc m>MM ( Vertex), lT>~(Edge ) Rtf ^(Face J T"t (CCri*2j- 
H ( Curve ) ^ NURBS ffl&tl£||LTtt*Stli;t!7v)° €^6i:l^riOti:3&<®i:S^llli^O*1*/uo ^bflMklf iitf'M^f JbCDtt 



II (Vertex) 





A 






B 







%fttzUm&Wttmm*?5 : MtT.T^jV- : £- K ( Edit mode ) ±Z~ Ctrl LMB 0 fcl\?va- hAf h€jpJfflt*KBT?t. SSD:/fc?a-$-a>;0 
U-^li-^ror&O^tfflT- Blender T1iTI£0tem£t]53O0^§£l ||]€lt©:7i>OT£ttSCfcHTW\ tfUTOAOttBtt 3D *)-V 
)\, ( 3D Cursor ) 0j^T£©ftSI-gftft£"f „ ^rcl^Lfc^&^ffll^i:, EM^riza^^n/c^TWTI^^SKWlZiffe^^bntTI 

T*>V ( Edge ) 

TvV ( Edge ) I3iofe2-30TI££1 O0KoS<tiiilrUO&£'rf 0 I^vlifc5^^^a^'f^-7U-A- t"a-T'1.5i:#0"9^-\ 7 - , Tto U> 

yjyy^mzirMism^nsvhjo m (Face) s«^tsfefttjfijffi$ti*tp 2oa>Ti^£gflLT f *-%wtzti?-\ ooi^fF^ 

n5 ( Face ) 

It^^mi^Ltto -15T\ mftBirt^tZthhftVtM. mftit (subdivision )tf 'J>^"U'J;<fflL\bn*to 

^"^^(Z¥±Ife Cf ^T©TI,6tf'1 0©iS*J^&S±l^i¥i£t?.) ^"C&Ofr-DfltKr&l. (fi^fl^ff tf'180Jf 1UT©) ±§£0^IE 
^KlfELrf 0 AL75tt (Cube) ©©^©^^^^/ct^JtfeOS-To ^©9'TV-7U-A±r^^^$1.5^^L^(i, B^2O0H£iff* 



( Loop ) 











v ( Edge ) irSi ( Face ) 



0))l-7 ( Loop ) 

I*jV-iV--J ( Edge Loop ) t ®JI/-7( Face Loop ) lill^^$nTL^2. ( J:9lZ^^LT"J^-7"^feLrL^2.S^§t^liI7v0SSO^to ±tJ 

2 1 4 r^^n/c^-^litf'Jl/^ft^^oTL^L^irlcambT^c^^o Jlz-^li^ ftUth-ytfffityUl^-Sl ( Pole ) irP¥tfn§^PiTT'± 
tr)St 0 ^-JUi30, 5otU<li^nm±©l-r^lg<"TI^Tto LfctfoT, 2otL<(i4-30l^v5ll<"TI^Ii7n-JH:"(i^Oitt/uo 

±©g]|zfc^T, Ttt-Jl/TJlz-^'^oTL^L^Ii^OU^ (Cyclic, 1 1 3 ) T^irMtliT o ^9WfebtfJl,-7©$fe^t^*^[5]i; 
TI£t&0€fJb£2Olz#irL3rf o Jl^^ 

feS^-JR'to Blender ICfe1t5Jl-7®WzP^t5l¥»7Z:i.7Jl/g) Edge and Face Tools 5z:#BB<€g^ 0 
I^S/-JI/— 7 ( Edge Loop ) 

±[El(ZfctM: i hm 2 T^LtJl/-7liI>>v-Jl/-7 ( Edge Loop ) Tf 0 zni3Jl/-7^t0&TI,6ft\ te&tm&tftf-)\,tU%m&-C-foZ>Wi 
\mtc^m-li.^7, ( Subdivision Surface ) fcl/C*ijfflL£i§£l^ ik$x^^feL^I^"Ct"Ct g$(Zj|a.3 : ET JUDfF/Sfc. 7Z^-V3>(C 
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Xyy-)l-y\zmtZVtmtt Edge Loop Selection fc£#l»<€*H a 
SB JU— J ( Face Loop ) 

Iftttl9*/-Jb-?a>Siftt£t£^T?fc9s ±H£fett8 3 SSiMi 4 ensile. 2O0)l^>"-JU-^a)iaa)®^660tt o 4 r^SftSJ:? 
IC, rStf'tf-JI,£^ s tKW;>9r&^( non-circular JJlz-^liSJIz-^lZ^nfeL^lzaSUT^L^ 

SiU-^IClitSPJiaitt Face Loop Selection £3M<£3lia 
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Mesh Primitives 

=t- h": AZI'yzO HE- h" 
TftyMF-^ShiftA 

^Ii-: Add(iiJP) » MeshOyS/a) 

3D*/->T-^tDtlS-«ftfl<I3&^^iCh^'>aT-to Blender B % ^TU>^teft5ffit6SriSteffl(^ij=T^^)j^r>a»ttSlv<0^*T 




Blender© 1O|ilI07'J5T^' 



Radius 

Circle (RK CylindeKRttK ConeCRML UVSphere(UVES) fccfctf lcoSphere(ICOES) dOJB-y-^XftftftSt. 
Depth(ggj£) 

Cylinder (Htt)fc Cone(Rtt) ffl©g$0^SJiE"C't o 
W-^Ut-yyib. TI ^7c©¥a^lC^Sl$#ntfS:*6*I&^S/alC60*t (Plane (¥rS), Circle (Rh Grid (^h")^^L*t)o UK 

Plane 

W¥Sli40©TI,^. 4O0)mt. loQWZftteto #lffl±Cj£(f £1 fe©^0)«fc9&tC!)T-to ¥t>T?J5*tffcU0)"C, *a©3?fe7c©^ 
Cube 

to 

Circle 

CR) 

Vertices (HljAft) 
Radius 

R©¥S"ct„ 

Fill Type (®3f90$K7) 



Details, info, download: http://amrc.altervista.org 



Page 284 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - ( Loop ) 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Triangle Fan(H«0JfflM) 

Ngon(NH"» 

Nothing (&L) 




to 



UV Sphere 

CUV3*) 

Segments 
Rings (U>?) 



Icosphere 

(ICOU0 

Subdivisions (IBSMb) 

i*©£!£lztefcft3JE£0ilSr*o »*JiWBtr ICO^fl)Sffili;t6^60Sto HiMkU^JH© IC03*te* jEHfcJK 2oarcr§ 
fe 20®i*lzfcort„ SH«-fbUA;j^±lfSi:#=^®^4oa)=ftffllz^ti, A£Bifl*£3fi-3*** 0 

Sl2B(*«F) 

filB" 

fc 5,242,880 &0HftrS£f$^rf o *MalzSl£o(:rc<££l\ ! ! 



Cylinder 

mm 

Vertices 
Radius 

R&a>#gT-* 0 

Depth (;£Jf ) 

Cap Fill Type (*5*fc©®3§99-f7) 

HfcHliyC*C±B#JB). none (fcL) let Sfc, *^2fa^H4^a-^(*)C&0*t. f a-^b^tlSfc©ICtt, lVC?W77dfiiW3:t 

Cone 

CRU) 
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Vertices (H^jfik) 
Radius 1 

Radius 2 (3MI2) 
Depth 

Base Fill Type(*#©E3§09-r7) 

Rfci^ii:T-t(±ia#M) 0 

Torus 

( 

K-t^aCD^T^* RStt^0tlHlfe$1iTf^6tl*to Major Radi us fcefcl/ Minor Radius (/J^£) T'fi£ 

LSt 0 (Major Segments hlfc) t Minor Segments (/M»W>HR))TH4, (t^>hO))lIiSI»SR"fct^T?f*to Ctlb©* 

7v3>li h- ^MftC: (CiinSto 

Major Radius 

Minor Radius ('J^fi) 

Major Segments (^-fc^O 

Minor segments (/Mztf^> hf&) 

Use Int+Ext Controls (ft&fcfl&S'l&ffl) 

Exterior Radius 

Use lnt+ExtControls(jr|.@fcP«qg^ffl)MS!l66, 0$E©$^fS]^bl.feB#©. * ibt9\-m?il<DS&UT't „ 
Interior Radius (F*Jf£) 

Use Int+Ext Controls (#fld^!I£&ffl)tf ; £$)&b* @$E0$fc;£lS]frbjlM®. (pftCfe&ftftW??. 

Grid 

ifjLmtmwztzwm&tfittftst a ^m^mmat. wz\*&te(yn$-i*+}\Mmy-}W Displace txW'fTfctei^t) 

^^©te©^Hg®fr"fcOSto yVSflJOW-mZftoT MM*- K TH^ftLTtWsrKfcraCtCDlrttftSt. User 
Preferences (a-if-^SS) frb Landscape 7 )ftytffflMT&£to 

X Subdivisions (X$^ffi]0)^fiJiJ) 
Y Subdivisions (YM£ftia)4MN10 
Sizet+MX) 

Monkey 

fr^T© NaN ^bH5aZT^IC^Ii$nfet©"C\ 7P^7-<Z)vei-^ t^\At^-7^-X^ KD^U^bO^t 0 Monkey 7tx"9>£#?fcl&a>Si 
tfl O~£%£t 0 ^fJlirsuzannejT' Blender (DITJyt-f-f^W-T'to Suzanne [t a^T^-t^K Utah Tea Pot) ^ ^>7^-KM'Z- 
(Stanford Bunny) fcl^LX. tiS^fl*lfeT^hffl^r>afcUTl^lCffifijrt n 

Add-ons 

(7W» 
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_ WJ ... 




r A 


n 







7 h"*>fcUCWfflWftft^J5T'f7a>fl| 

uft6©«fir*Wft^U2T^ldBjlT, Blender £7 Ktf^fcl/C&efrDtfM^T, h-;U$tlfe. ^Wh^^ct2.^'r>a^^±i J f UTL^to 
ZoUcMitt, User Preferences (a- tf-iBS) ©Addons (7 H^tV) £7"C (Categories (AtJ'J)© Add Mesh(iliP^va) r7^Jl/5- 

Landscape 

Pipe Joints 



Gears 
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Mesh Analysis 

m± : zommitn-Vsy 2.67 wMummttzt) 

I UMtyw tx-f viJl/7 ( N) iZlRftS? „ 
Overhang 



Extrusion it© 3D ^'J^litiSMI^ PSJf £i$*T^£ffi£^£rar#£t^ 0 COt- Kli ftS©t5H^>3 
Thickness 




^'J>9-lzli^^ flJISWX ^«C»lM»»(*9lBrW^/u« zaMSrttM^ZTiyVt'M* WO)mfr(Dfelti%m%&l^t o 
Intersections 

(xi) 




Distortion 

CS#) 
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Sharp Edges 



Sharp edges 

■ 

• m&(D£Z*> Deform(^^)5'T7a) : Ef-f77-f7T'©^g^$ntto 
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Selecting Mesh Components 

Selection Modes 

Select Mode Header Widgets 




visible 



* Shift LMB *3Wv9T"Wy%m%im$RtZ>t. mWlZVMLQMter- NCAtl^f 0 
IU 

52 

to 

m 



Select Mode Pop-up 

;t^MF-:Ctri^Tab 



Mesh Select Mode 
V Vertex 
T Edge 
C Face 



attt- k » 11^ 

Ctrl*? Tab S#l/CJfotf7sCfca-T TI,^ &S5fr» Ctrl*; Tab1 ZWltto 

attt- K » a 

Ctrl*! Tab SffUT7Kf^7^Za-r 52 CtrN Tab2 SflLSto 

SIR*- K » m 

Ctrl*; Tab ^fUTTtb^^Za-T' ffi &l/5^, Ctrl*; Tab3 £#L.£t„ 
Switching select mode 
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gb^JK^M^- H^OIf *2>i:^ Ctrl SffUJEttSfc* iES0MIR^lZ^L"CL^t^T0Sm*\ ££&-^£Ml/Cl^<"CtK 




Selection Tools 

Border Select(^Jf^JHR) 
Circle Select (HillR) 

(De)selectAII(T^T£iS}K/SfRfi?l&) A 
Invert Selection Ctrll 

tmiRommmiR l , m$R izi^wmamtRmm us t „ 

Select Random (^>^'AI^SiR) 
Checker DeselectC^i^-JitR^) 

-otizizmmmiRizis.fxmtD^ujty-yzmsto 

Select Sharp Edges (SKDi&ZTMSR) 

CiBMl*to 8Kt5Btflft^3a€lW3WRStl*t 8 180°lztSfc ?*T<Z) r m anifold(£«H*) j0ffl(&&)tf;ltftli:T o 
Linked Flat Faces(¥6&Sffl-3fe WJ^tS^f hfeH)(Ctrl^ ShiftAltF) 
Interior Faces (ilfctlt®) 

Side of Active (JOf'rfUW 

Select Faces by Sides GHjAftTSiR) 

Select Non Manifold (IE (Ctrh> ShiftAltM) 

to 
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Loose (#Ktfl2tt) 
Similar(II^) 

More(J:0£<) CtrlNum+ 
Less(J:0'>&<) CtrlNum- 

MirrorCS^— ) 

Linked (o&tf'9/'J>9) CtrIL 

Select Every N Number of Vertices (N f0fc#iai,££jltJR) 

n mmtm s ©Mjiiifiii^t. 

Shortest Path(ft^;UiltR) 

Edge Loop(Jl/-7i2) 

Edge Ring('J>?S) 

iHRLfc22fc¥m\ I^W>?ffi(;:fc32i£iltfi:t «, 
Loop lnner-Region(JI/-7©l^fJ/P fc lfJpI±l!c(Z)JI/-7 : &il^) 

Boundary Loop(J|iJ^Jl/— 7) 
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i^o)\z. i5ii;s*f-5©sijc7)rii^j/rgiij-C'fc5i:tw^§^6rt...)o 

m&titimm). zm , miz'nmt^mmm(j)wm(mx[fz\(Dm^mt^t / <-zo)m^'cto m\:m{z^o^±{z^m^n^mhmmv 

Select Modes 
Select Mode popup 

(mm- mfc&rrt) 

€- h": fISt- K 
ftyh*-: Ctrl*? Tab 



Mesh Select Mode 
■T Vertex 
ir Edge 
C Face 



Select ModeCiURt- h") » Vertices (Hj-5) 

Ctrl*? TabS#LT7|?^^eiI^$S/5^, fcWttCM* Tab1 NumPad £lf L^f „ SWLfeH^liHfeT\ ^51IR©TI^Iit°>^ 

Select Mode GWRt-K) » EdgesO) 

CtrN Tab^^LT^7^bi2^il/S'^\ fcUliCtrl* Tab2 NumPad^ff Lite ^fflt- hT"liII^Ii}fifrn*t*/uo iifl 

Select Mode (SIRt-K) » Faces(S) 

Cm Tab^ff LTtfvyyyyh^mZM&hK tlXliCtrN Tab3 NumPad^ff L^to ^©t- FC'li®0*&lC, MOMlRlZ&ltcfoO) 

»c5tt£9t5(m^fetfbM^ 

Select Mode header widgets 

€- h": fISt- K 



Edges 
Vertices Faces 


□ 


Global 





Hilt- h'fflgJRt- h"#9> 



tK9>£ * Shift LMB^'J^t2.c:r;g^jt,U<lir?i;l^^^i+J ; E- K£®;t£T 0 ffl, S£^B#(Zg|Rr£3J:9(;:feg£* 0 



Selected elements after switching select mode 

(SIRE- h"£tflOfta.fc&©iMiRgili) 
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TEllifc-t-KOGrcto 













df3 h 
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Basic Selection 

frsV MF-: RMB 3 fcctl/ * Shift RMB 0 
Adding to a Selection 

BJE#©SWH^IziiJpt5lctt. o Shift LUtfh^OW Lite WRLfcllBftSJM^'Jsfltafc* «^?^LSto 
a^SfcSr^-FfcniTC, JflfclAfefcUfc 79T<rJ& (active) itiumtt (ii^li, ft&tiltltf £tl£M W 0 teoT^Sy-Jl/ 

fetes E&oT^§^©ifnSS/5©^^«)S^$/a>(^^iC'h : E- KTAItRMB 3^'»C^Ltfc^0«J:9fe)ttfflE$tl"CL^t!-/u o fc€U 

Selecting Elements in a Region 

=E- h": SiHt- K 

Mr-: B, C fcj:tf Ctrl LMB 0 C"»<7t K^itf 
JEHS^Sffi^fc, 3Dr:'a-i*i©2D C0l5HWlZfc§^CDlll*0S^"C#*to C0)ttBI*R»kraft»Qtt&Wz60*t« H»0fcB 

Z(D2O(0M1Ry-)\>T-Ml£t\,1tb0)[t Solid Viewport Shading ModeCVU^KHf^Ht- K) 0 Limit Selection to visible (dMI!) *i 



Rectangular region (Border select) 

(Je»ttB(JflHHftR» 

fi-$HWR (ifsHt- Kfctf^SfcS HE- h"©£56T-fcfi|fflT-££r o SMI^HJfttaCtt B SteoT<£3l*o LMB B § K^7"LT^£ffi 




^»<CfcrMlinT:L^toS^S5Bli3O0S0SWA>K;i/^ltSffioTl^to^iislfi<]lc, lmb e 'fcSttfcjgiRli^TT-to Hir^TJ 

ttc. mmmftnt^zmyyxOhmmiRiztza*. mmb osffustfbJK-^-satst. 
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Circular region 

Hfl^l5H©#ifillZ(i + NumPadfc-NumPad, Wheel -i £i$l\rf „ 




mmmamiR 



W&**BfcUfcl*fc#tt MMB i? SfflPL^ItSfr Alt LMB B fcflLTISfitf'J^fr ^LJt. 
CaW-JMrfcftttSCtt RMB 3 O^jOt^hK Esc Urf „ 



Lasso region 

fSIf^(Lasso)S^ttlEBl^©^^hSS/5^r-(i7K-^-S^i:l^i:"Ct^ aifHI*¥»*T?JE»3tW afcttWWD*.U»tt£iM 
St.aiftt0J5ftt.arc?*. 

aifHBB*€- h"fc*7$>i5 HE- fW^bCtte^T D SMI>fcBflte*3Cli Ctrl LMB 0 h'^UT<e*^o aif JNI fc SW©J1 
I Mi, HE- rat» aifltCtt*75fc$ h©*'b<J^(fttD®BIC£MUfcfc£Elt, ZQXJVtO Y^WRtZZtFt * 

miRmmtZlZtt mvVWZ Cm Shift LMB GStf Li:* „ 




P*1te B4R>t> 

aiftrai? 



Additional Selection Tools 

cssftMHWHiW 

*'CT«MWWRflH* ((Deselect All) A 
jIJR0Jx$E ( Invert Selection) Ctrll 

immmmtt^TMfciyMfcZftTi^mmiRmm^to 

<£9£<(More) CtrlNum+ 
J: n '>fc<(Less) CtrlNum- 
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Advanced Selection 
MirroKS^— ) 

Linked (O&tfO/'J:^) CtrIL 

Select Random (,r?y$ h) 

Checker Deselect(?i^-iltR^¥l^) 

Select Every N Number of Vertices(NfSfc#iai££jI}R) 

Select Sharp Edges CiRO)$!ii£~CM$R) 

mntto m<tm£ffi^mt£iihm$ft£to 180° [ztztt^zo) ^mwCikm)]omtmtmt 0 

Linked Flat Faces (¥bfe®©^^^'0/ l J>^t?>77 > >r-^S)(CtrK' ShiftAltF) 
Select Non Manifold (!E£4iM*£iilJfl) (Ctrb ShiftAltM) 

ware*** 

Interior Faces (iifctlfc®) 

m * § a tf-o j: o £ i viae ht it en t ® s sira* 

Side of Active (7^T^&fl!l) 

Select Faces by Sides (TI^HirSiR) 

Loose^mmm 

Select Similar 

=E- h": K 
*S»Mr— :*SNftG 

Select (SIR) » Similar... (8HGD 

miR^omizmnucmizm-owm. y-si(Dmft'&v-jivzsi7\mn%)Wimi£T"Zzi^^ 

NormaK&fcf) 

mtR^mnmtwtcm&nfazm^m&zt^Tmiftt 

Amount of Adjacent Faces 

Vertex Groups (H^^'JI/-^) 

Is] U lC&£>TI££T^"C;Stf £T 

Amount of connecti ng ed ges ( o U j$o fc ffl© Sfc ) 

Length 

mtRtpnmmtcmznmt^zmmt 

Direction(2j[S]) 

Amount of Faces Around an Edge(i2JWli2©[5©lft) 
Face Angles 
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Crease (O'J-TO 

SJRipCDfctifcni; Crease Mttomtt KTMlftt 0 Crease 13 Subsurf ^t<17< 7 THSEftft^t 
Bevel (^JW 

3l^*©fc0i:(5] G Bevel Weight j2^t^"CJll/'^t 
Seam(y-L,) 

MiRcpomtrntSeam ZftimttKT'MZfSto Seam l3*;//*70^-f nfrffHiS£}#5. UV-texturinq V&tihSt 
Sharpness ( y V— ~3) 

MlRcpomtmt Sharp M^^offl^t^"Ciil>'Sto Sharp! 3*>/*7®t^'ftM)fil£t5^ EdoeSplit^T^T-f 7 rflftft 

Material (7tU7J I/) 
Image (M^) 

MiRtpomm l; iivt^^^?®^ ^Till/St c uvt^^v ok- v£^Jt<£'£i\) 

Area(rM) 

Polygon Sides (^P2i) 

Perimeter(HJl©^:$) 

Normal(;£*fD 

mtR^nmmtcimm'Dmt'irMusto ed^isi (ft&)*&?wzmszttn-ttt 

Co-planarCIl]— ffi) 
Selecting Loops 

Edge Loops and Vertex Loops 

h": k - iai^t- K 

fry Mr-: Alt RMB 3 Sfcli CtrlE Edge Loop Ul/-7ffl) 

^Ii-: Select(ilJfl) » Edge LoopUl/-7i2) Sfett MeshUyvii.) » Edge(ffl) » Edge Loop(Jl/-7ia) 

Alt^fflL^^bffl^KtSi:, Jl/-72(Edge Loop)^ill>'ito JI/-7iZifcli, W^Lfcffl^ffioC. »biffiS"Cilttl^3fe^j20*SO"C' 
to Alto Shifts LUtfhOWt^t. L^iiW^O^^lCiiinLSto 

L^iHR*©j2^S^lCJI/-7ffl§Jl-S^ttT^to Select(ilJR) » Edge Loop(Jl/-^i2)SfelS Edge Specials (ST/M^l^Za- 
(CtrlE)OEdge Loop SelectUI/-7ffl) ', 
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Longitude 



Latitude 



Face Loops 

01/-?®) 

7t-^h+-: Alt RMBC3 

ffiawt-HrAittfli Lumuwyyot^t, *fcs»T?-*a>WRE, ftfflraoro&tfssfcatfi:*. 




zroju-^atts ®s^e- KT' Ait rmb ^m^owLxmhT^t 0 }i-y&MRi£mfrmw.J5faizwtfT:\.tta 



Ali-RMB 



Ctrl-Alt-RMB 



H^S^- r=r© Alt t CtrlAlt (Dit$R 
Edge Ring 

J|\f h*-: CtrlAlt RMB 3£fctt CtrlE -» Selct(iiJR) » Edge Ring('J>^j2) 

^Ii-: Select(^) » Edge Ring(U>^j2) Wdt MeshC^viO » Edges(ffl) » Edge Ring(U>?2l) 

BUM**- KT- CtrlAlt ^ffLfe^biZl^ji^tSfc^roWffl^^lc jfe=a±T?aittS<K6* Oft*bTUftUBl©Jfc*0t»RL*t 
;i>-7j2fc|p|U<, Edge Specials (3Uft VVJI/) ^Za-(CtriE)lZ&S Select » Edge Ring(U>^i2) ft Edge Ring SelectOJ^tfiZHM 
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Alt-RMB 



Ctrl-AIt-RMB 



Path Selection 

=E- h": mmt- K 

itoMr-: Ctrl RMB C_\ fcjitf W -» Select Vertex Path(ft*a/U£iit#0 
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porn 



Ctrl RMB * £^fcrS^TI£JlK§0iifllR 



fflfccWrSiitfR^- hT" Ctrl RMB 3 ?3fc» 79f4?1$jIUmfr&) l M?Ut$Um£T-0). ftS^^±©ja/®^t^Till>'^to TI/SillKt- K 
T-li Ctrl RMB aia&Jtaa)^$/i!7h©atRlut"CCffit)tl"ClV5a)"C, TI^O^K^S/SICli Specials J W*Za-W ifett 
Vertex(TI,^)^Za-CtrlV -> Select Vertex Path(ft^U^il^) £te?&gtffcOrto 

Loop Inner-Region 

h": Hmt- K -» fflS^t- K 
Jt^Mr-: CtrlE -» Select Loop Inner-Reg i on ( F*q il.ij $1 ±|!c CD J U— T^^iiH tR ) 

^Za-: Select(ii#0 » Select Loop lnner-Region(l^i|iJii±|l60Jl/-^iltR) ifctt MesrK^va) » Edges(i2) » Select Loop Inner- 
Region(rtil^O)Jl/-^S^) 

Select Loop foner-ReglonUU-?0fl<IO/fcj|fl^^ WjMIRE- K^ffiii 

^t-hT-feffix.St^ ^t#L6LM|sgmiCfe5^tLni1+/uo !&fe3i/i/€JI/-^fflraDri^ttntt, *r>:L±©ofej!fofc22tfr*T\ JI/-7 




Loop to Region(Jl/-7C0l^ii) 
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Boundary Loop 

=e- K: fist- k -> mmiKE- K 

ftv Mr—: CtrlE Select Boundary Loop (JftJUIt-TfiUR) 

^li-: SelectCStR) » Select Boundary Loop (ttJlJU-TfiMR) &t\t Mesh(^->va) » Edges(ffl) » Select Boundary Loop (±al?- 
Select Boundary Loop CBMWU-^CWMOH: Select Loop lnner-Region(Jl^-^fflrtftiJ)©rsii}SW6SlEjT-to *iR+©1Wl*ft*JI"C, 
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Selecting Edges 
(3UD34R) 



Edge Loops 

oi-ym) 

#|\S>Mr-: Alt RMB C?- *feliKE#©iM^*©^tHcli - ShiftAltRMB 3 
^li-: Select(SiR) » Jl*-72l(Edge Loop) 

Jlr-MflDBiREIi., ifl^frjflURt- h""CiZI£gtf* JfclZ Select(ilft) » Edge LoopCJU— ^i21) fcHfrLi:*,, SSMI^t- R 
fflCfcl/CS/g-Mwh AltRMB 3 Bi;tttt£**<fr;L**. cFblu, ft Shift £ff l-fctf6fSfr* ftl£* K#CWHRK*C»LTJlr- 

fefcs MjMIR*- KT-Jl/-^(ii^T031/5^, *CWjft»S^CBjfttt^l^Lfc<65^bft*ttA;^ S/a-h^ Mifflin LTIIIt 




Linux CD Alt 

Alt Linux©— StfCD distribution TM4 windows manager (CffitotlT 1**1" 0 ±j£CDva- HttthtflMEl'&lifcStt* blender Alt £jEL< 
Edge Rings 

J|*J>Mr-: AltCtrl RMB 3- $fcl£BE#G>£ft£%0flJft(;:l£ * ShiftAltCtrl RMB 3 
^Ii-: Select (SIR) » Edge Ring('J>>/2) 

l MjB.i,m^iZM / ^t e Setect(aJR) » Edge Ring('J^OT) flrftfrVfro fcUlifflC: AltCtrl RMB 3£{£l^? 0 
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£im^i2£¥K)Ti!!/v£9-Jt o ShiftAltRMB ■ * £(3£ofcOt3J:Otu JtMI^ii^- \ t {Z\oTm$l^M&&&ftZV%l0)tl i 1&m 
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Selecting Faces 



T>Za-^S^$1+"CftL^to S*Rlilot©J;?lC RMBOTlTl^to ^(J)'M^(J)mwmBU a Shift tttL6^6i7Uf(7br<€$L^ 
Face Loops 

JtoMr-: Alt RMB 0- *feliBJE#ffliM^^*©mHCIi - ShiftAltRMB 3 

ib-^aii'JVOT^^MfetCDT-tc JI^-TBBCWMR*, ®©3i»eff^yZa-(ifflS$tlTL^1i/uo Select (SIR) » Edge RingOJV? 
(Cli, $/a- h^W t- Alt RMB [1%&oT<1c£l\ 



1. asiKLfefcc:5 0 

2. ®£iIJRU~C Select (I 



[JO » Edge RlngCU^ffl) £HfrL£to Hgftt- KElt5U:fcHt)61\ Blender 02ia>iMfta>tt££j|T< 



e$l> 0 tLzn^i W©iZlT\ CCfrbft*Ufc^©TWltf, MSfE-KluWWilT^lVi H^ji^-KI^O^x.niii 

3. SSSWLT Select(illR) » Edge Loop0l,-7i2) fcHirL*?,, ±©tfiJ0cfc?l 

4. Zft&*£l^3E©:£ Alt RMB ±S£-Jf o ShiftAltRMB W^UrfFbtl/cilMS 

»GW^rM*R*©ji/-7®£ixo^ . -Jt 

Ngons in Face Select Mode 

(MfRt- KCfcltS rtJV) 



Blender liJi^$ntS04O©32lZ»L^ii^t# 
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Btendertt^yiZfamtZfMZtZ'ZUV-llZmi&^to ^tlblS, Mesh Tools AV> K 3Dt'a-0^-M©^->va^Za-, 
3Dt'a-©II>T^7.MZa-^Stl^li(^Ji^0V3-h^h*-^bt^ffl"C^to 

fs\Z0) "transform precision/snap" keys (Ctrl and/or o Shift) IJt^X©^tlb0)aftfe|##lC^L"Cfet!]^t§^i:$^:7."Cfc#SLcfc9... 
€U ^tlb©(3i:/vi:"rii a^dsJockmg.lir^t i \ ^LT^G^OlXoftli, pivot point £ transform orientation £#ltb^tiA;... 



:tlh(Dm^y-Mt. ^Za-A'-©Mesh menu© Transform t^aVT^fflT^t '„ Cftbfl-M, 



Mesh Tools 
ransform: 



Translate 



Rotate 



Scale 



Along Normal 



Deform: 



Edge Slide 



Rip 



Noise 



Smooth Vertex 



Add: 



Extrude Region 



Extrude Individual 



Subdivide 



Loop Cut and Slide 



Duplicate 



Spin 



It 



Remove 




Remove Doubles 



Recalculate 




Flip Direction 



Mesh Tools 



Transform and Deform tools : 

• Translate 

• Rotate 

• Scale 

• Mirror 

• Shrink/Flatten/Along Normal 

• Push/Pull 

• To Sphere 

• Shear 

• Warp 

• Edge Slide 

• Noise 

• Smooth Vertex 

• Edge Flip 

• Rotate Edge 

Merge and Remove tools : 

• Delete 

• Merge 

• Remove Doubles 

• Tris to Quads 



Add and Divide tools : 

• Make Edge/Face 

• Fill 

• Beauty Fill 

• Solidify 

• Quads to Tris 

• Extrude Region 

• Extrude Individual 

• Subdivide 

• Loop Cut/Slide 

• Knife tool 

• Duplicate 

• Spin 

• Screw 

Separate tools : 

• Rip 

• Split 

• Separate 



*y2a£URl/C, ^TabvmMi-WZtyOWz-Zt. Tool Shelf fc Object Tools frb Mesh TaobC:£feQ$?a Zftbte* *yl/n.i 
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CtriFliFaceCD^-JI/yza-Sa^USt 
CtrlV(STI*©^-JMZa-^g^U^t 
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• WL IllL (en) 

• gjfefliEJlP (en) 

• g&flllli (en) 

• MtMMEM (en) 

• z^- mm (en) 
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=E- h": H 
t^r-+-:G/R/S 

^li-: *-Vi>2. » Wj73*— A » fill. ifcfcflg'K ... 

loJel±©^SS^tSfc» Blender mW&itohtotntiSiZl&^G)* @fc(R). ife^ftS'MStettSZfctfTgg:? ( 3D gr H irfl&fE 
(Ieni)§#MUr<€$Wo 

G. R, S 

li*^- KTIi^nbOS^^feli^^T^t^lz, SsfcS^SaS/tfWJBlWet: 3Bjg=^i±ikM (en) 
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Deleting and Merging 

cn8Q^I^»*ftJRQHKfc>t)t:«t)n*1'o 
Delete 

mm 

Delete («) (X ttdt Del) 
Vertaices(TI,£J 

Edges(ifl) 

Faces (Si) 

Only Edges & Faces (fflirS©^) 

s^Ltiati!imf5fflei^siji^>t**ii:Lsto 

Only Faces (®£><fr) 
Edge Collapse (i2£^te?>) 
Edge Loop(Jl/-7i2) 



Dissolve 

hj£«u mm^M* w%mmt 0 

Dissolve 

Limited Dissolve(H£6*];gft?) 




Face Split(®^lt) 

m&<Dmmk{zy-)iyi)i7izmnttyy3yzto mmfDmizm^mM^tct^^m^hm^iz^unziyizu^zt^ 
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Dissolve ®#St*7:/a>„ £: A* , £ : ffl#JSt 

Convert Triangles to Quads 

Tris to Quads AltJ 

Unsubdivide 

**Mr— : CtrlE » Unsubdivide (#H]0t67c) 

^Ii-: MeshC^yva) » Edges (i2) » Unsubdivide (^SJCDStc) 

Iterations (JstfK) 

Merging ($££0 

Merging Vertices 

€- K: fISt- K 
JlwMr-: AltM 

^Ii-: MeshOyya) » Vertices (TI,^) » Merge (£Sn)..., Specials (T/^S^JM » Merge($£n) ^feli Vertex Specials (Hi&TAvV 
Jl/) » Merge (*S£) 

At First(StDlZgWLfeH^lC) 
At Last(§&£iIWUcTI£(C) 
Aft CerteK 

At CursoKA-VJHiBlC) 
Collapse 

mm^T^yvs z^mt^^B^imMi/ t zo&.±\zu^m^.tf i ^ r )tt 0 zmatzzs wrsmma (islands) jdstfotn 

^©^l/-^)©»€ltH^^L*to S00)lI^©(4Sli, ^C5tSrgj©^ii>ICfe*3t+*to Mesh(*r>:0 » Edges(ffl) » 
Collapse (<£te3) 0)^Za-t#^^bt^ffr^to 

H^IS^riZl^a^NiJI^^nscfcfc^^feOtttf, Blender l*SSe^(uSP^fi<i(ZU^Stl&U3a J P'®S6S^<^ltLJ:9tL*to 
AutoMerge Editing 

=E- h": flSt- K 

>tZa-: MesnC^a) » AutoMerge Editing (MWHAO^WM^S) 
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mmrn&o)&Wi&-£o)W)&7L[ts ^v^zi-tit^-To ^mttzt. m^mm^iz umit(L^LMi) vw^mi.v-m^w 

Remove Doubles 

=e- K: mm=E- H 

TftyMp-: W » 4 ttlZ CtrlV » Remove Doubles (Mr«) 

^Zi— : MesfK^yya) » Vertices (MM) » Remove Doubles(M : ?S^ | JE^) ^ Specials(7/<vvJl/) » Remove Doubles (W.%iLM$&). Vertex 
SpecialsQI/STAvVJl/) » Remove Doubles 

Merge Distance (%££$e.W 

ii££I£lt0L£lMI£ Blender Unit "C4i^LS-r o 
Unselected(^JHRoP) 
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Make Edge/Face 

K: mm K 

**Mr-:F 

^Ii-: Mesh(^yva) » Faces(®) » Make Face/Edge (S/SCO^/S:) 

F SfftCtTttf, Blender (*$^^6M^aifr6SS^SCfc*^#, HJ©**lvBfcfc$ 



Btt&Lfc5ZLo 




SUDH&Dfr&O) N-d>: ]2tf£<$/u&$t Blender tin J>$m£t 0 &t3fttty$-h$ft£itho tttiBimztt Fill (MMD) (AltF) 
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ifTB'J 




itTHU 



A(Dft$0: MJiL£7M,fitf£<£/»£3£ Blender It nJ>m02l$Mtiib£t 




Further Reading 

(##) 

• FNi 

• Grid Fill 



Bridge Edge Loops 
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X-Mirror 

A^-Jk Mesh Options O^a^i/aV) » X Mirror(X=^-) 

^>r>a^>a>;U-Jl/©X Mirror 7T7y3>^9i:, ^va©rmiiJj^1 0©i#^rH*r^to ^^(TI,^/ia/®)^r-7>7.7^-lKU/c 

Topology Mirror 

(r-#Pv-=7-) 
K: fl*^- H 

Mesh Options (^va^va^O » Topology Mirror( r->t\P y— Jx$e) 
Topology Mirror ftvh^%t%\Z\$. X Mirror 7r7v3>^y>!ll^$nTL^(m(i^ 0^1+ A/o 

X Mirror 7r7v3>^oTMB*?nt^<r>av^ HJI^JI£#£ff £tt?>n;L itBAIl^^tOiSStS^S^O^to HB*feS(CIE5tlZ 
ISSL&ttntf, X Mirror (i^©TI^^^B*$ntt©i:U"C^t^ii/vc ^©?'ftfcTI£lilS^©fr-f 'ftLfrt'nTl^l^ttf'*¥&a)T\ H 

Topology Mirror li. Hj£ftB£rn:&<s ^^va^MJrtr0teTI^t(7)M^G)tt^$l."C, h"0TI^^BA$ntt©"C'fe§^^*DL. C 

X Mirror t Topology Mirror om^t^mt^KZl^t^t. HB£TI,£tf££ftfWiS(-&<Tt, tt^LT^B£tLT»nrf 0 

fete. Topology Mirror Q)®mS., *JMBfrft^2/iS*t5lHnP*5Bfcf5*<*^t, UV^7-f70J:9fel^^ffimfe^'r>a 
2*W hlWHSK**!*, Topology Mirror lifllifrfclVIfctf £<&5rLj:9o 

IslTIi Topology Mirror Offil^QW??,, 

1. Blender T?iffcftS^>*IWftU, f7*JUh0:i£tt£8iJI&UT\ Monkey #?5/i>7h£ 3D ffiSJSIciiiPLSto 

2. TAB LT\ Monkey XJVxO h-0 Hilt- K lCAoT<£$U 0 

3. X Mirror tiling ftto®fcft,WZ\ Monkey *7vi9h0TI££m:o x '>L»]ftl/C<fc"£Uo 

4. ifcllX Mirror AJvay^MZ Lit *T\ Topology Mirror (i^>5!i0^irLito 

5. |5]LTI*^L^Sl>lt)^ti: X Mirror (S^td^-r; HB*lZ^t§TI,^li^1bL^/vo 

6. ^ZT' Topology Mirror £^(ZUTSJf |5]i;TI-6£tifr?£:. X Mirror IJt9-^©TI^^3>IZIEULMiSl^fe<Tt, ££'J#fE£iiB* 

Mirror Modifier 

(=^- : Ef-f77'f7) 

X=7-fty^£^?3fciM)£ttMi^ 

(Mirror modifier) ^9(3?^mrt3^0^tL\rUj:?o 

Snap to Symmetry 

€- K: flS €- K 

^Ii-: MeshK^yva) » Snap to Symmetry (MM\Z7&^Ti 

The Snap to Symmetry Blender ^B*^*g"C"^feL<bL^iJi^$nfelI^^t)\ BSStrjttWft^aCaJIfltfcQSfCfcfcjL 

li X Mirror *^Sa>W3Hl"P*Sfct3 » 

C^UfettRtt, IroT X Mirror S^luWH^LfefcSlZ^^LSto IMOTU^-va^frbOtf- h&ftfctf JWk Mirror tf5feikt*5Bif 

Directional^]) 

Threshold (LcF l MH) 

Factor(3t$) 

frHfr6S»«C, &Rfcftg£jHf fcfci* SfeftCOtbR- KC* (0.5 teiS)lil^#£;I1f£frttrr ) o 

Center^ 'D) 

*'i>$4lC^5TI*^tz'Pl^^t^L^to 
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Snap to Symmetry tfifflik 



Symmetrize Mesh 

^Za— : MeshX^yva) » Symmetrize (StfffMb) 
2j[S] (Direction) 
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Mirroring Geometry 

5.7-y-)lZmots &Z$&!piblZ i M*b l )Z%.&tt%ZttFZ-Z£t 0 P«HI* Mirror SC5l<^$L\ 0 
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Vertex Tools 

COK-SftHa Mesh(^S/a) » Vertices ^Za-C*5fc<*/M<Df-Jl*a^*to £U»ftUfeM£»UTfK9Hl/C*#» SWLfe 
ffl^rBldiKtOfe&orfo 

Merging 

Merge Vertices 

€- h": H^t- K 
*S»Mr-: AltM 

^Ii-: Mesh(^^ya) » Vertices (TI,&) » Merge (!£•&)..., Specials X7At/^)V) » Merge($S£-) Vertex Specials (Hj-STAS/VJU) » 
Merge 

EfcJdgfll-fcEjSlJKAt First) 
g&CgflLfcK^IKAt Last) 
ch'CMZ (At Center) 
3j- VJHiEll (At Cursor) 
(Collapse) 

S5TI^^1 ■3m±lz6SpT^ttG)&5s ^fe^va>rt 0 UPgdMJR^i©^ (island, K^fcM*RTI£©^-7) 
H^tfSIOSto SSHjiSaXieii^tlftlfflrftj©* £C&9** 0 MeehWsr*/a) » Edges (S) » Collapse (jfcteS) *Za-fr6fc$l 

HKjAH#U:^3/i/« 2^®0-SBki]|&l,rf o Blender B„ nfS-fr (Zff^MU: Ufrllto 6& lA52^Ii£T?£§ RBOMM bcfcofc L$f <> 
AutoMerge Editing 

=E- h": K 

^Ii-: Mesh^va) » AutoMerge Editing (fi&HjSCDiSMg-&) 

*9ia ^Za-lZ&S, ^S!i/^5a©^l0g7.* r r-^5^$/3>T?to *3tt£*afc, TI££it)ft?^ M©L£lMiS(Double Threshold) Bfc£ 
Remove Doubles 

€- K: K 

yt^-Jk Mesh Tools (^va^-Jl/) 

JtoMr-: W » 4 ttdt CtrlV » Remove Dovb\es(WfcMM%M&) 

tZn.—. Mesh^yva) » Vertices(TI^) » Remove Doubles (KttmjA£MN0 £1t\£ Specials (3A it* IV) Vertex Specials (11^7. 

f^77^7(Decimate) ZfeoZtbT-ttt , 

^nJE6H (Merge Distance) 

tl^$tl9ENta>LtLHKftftat>$te Blender Unit T'to 

^ilJRSIKUnselected) 



Separating 
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Rip 

K: mm=E- H 

*Zi-: Me8h(jL92/a.) » Vertices (Ti^) » Rip(tJ]9f!^) 
t;M#^W;tMWUfcTI£/:i2£, S*^^ 
Blender 2.63 Ja&TiilS&Mg 
Examples 

(0>J) 
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Limitations 

perform ripping with faces selected this way"#'iSD^t"o 2"3(7)®©Pb1(Z&1\ (manifold) jS^TIi&lirjMJRl'Tl^St&P.&l.s Tz>— P"J 

t — V"No proper selection or faces include"^ii50^'^" o 

Rip Fill 

(tjJO^^-fJI/) 

=e- K: mm=E- K 

t^h*-: AltV 

^li-: Mesht^va) » Vertices(TI£) » Rip F\\\(®r)m.$7<<)l) 
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Split 

(#«£) 

=e- K: mm=E- H 

^Ii-: Mesh(^<>^a) » Vertices (TI^) » Split(:frgt) 

Separate 

=E- K: fillip- K 

^Za-: Mesh(^->va) » Vertices (TI£) » Separate (Wl^VxOHZ^m) 

Vertex Connect 

h": filfct- H 
*9Mr-:J 

^Ii-: MeshOyya) » Vertices (TI£) » Vertex Connect (H^ffliI*S) Sfeli CtrlV » Vertex Connect(TI£0jiS£) 
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Vertex Slide 

OAAT&i K) 
=E- h": mmt- K 

yt*Jk Mesh Tools {^jif^J-iV) 

*9Mr-: ShiftV » Vertex Slide (Hj&T^-f K) (Blender 2.66 JilKli G -> Template:Shortcurt fcflJUR-g&t) 

^Ii-: Mesh^va) » Vertices (T1j&) » Vertex Slide (KjftT^ K) CtrlV » Vertex Slide (Hj£3.7-f h") 

Mii£* KjflCfci^fflCJaoTJtStJ^CIWil/^o f-JWrMfttSCB * ShiftV £}f LT<££l\ 0 Blener2.66 BUtTtt H7>77:>l— 
Ay-JUP-PfcUT G-> Template:Shortcurt T-fefJfflT-g^-r n 737g»frLTBftlfl21g;W ; yf hU LMBOTStJEUitfo t©i2fr6£ 

ijfciWiuijaoTJi-yjusK^fL^ tiLW%%m$t 0 n& LMBO&fluriiji&a)»a«7u*to &a>*-s#p Miitst* 30(0*7*5/3 

tjftC^t^* Shift 
HjftC^t^LXlS* Control 
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Smooth 

OsL-%) 

)\*)V. Mesh Tools (^va^-Jl/) 
Ttv^h*-: CtrlV » Smooth (Hj&^A-X) 

tZn.—. Mesh(^f>a) » Vertices (TI^) » Smooth Vertex(TI*7.A-X) Wc\t Specials OA*J*M ft Vertex Specials (TI,£3/<vV 

Make Vertex Parent 

=E- h": K 
HwMr-rCWP 

^Ii-: MeshOyva) » Vertices (TI£) » Make Vertex Parent(TI,£^7U> h#$) 

Add Hook 

t- h": MUlt- h" 
iteMf- :CHH 

^Ii-: MeshOyya) » Vertices ClRjft) » Add Hook(7s#) 

■iRK*lcy>(7Lfc 7'^ : ExV77-f7(Hook) fciiiPLi:* («frblM>7T-f^SS^LTl^7S/"i!7 h*ffilA**)o -©JtfFliJlJS 

Blend From Shape/Propagate Shapes 

( vi^ 7>b;I£/ vi-f 70fcfl ) 
€- K: flllt- K 

**Mr— : W » AltBlend from shape (ffiftCDS'X'f ?$-&8IRfl1!CM3 Sfett CtrlV » Blend From Shape (ftj£fl)i/i'f 7*-£iiHRgfllZ 
* fcJ:l/ W » AltShape propagate ifctt CtrlV » Shape Propagate (ff^ttfcfil) 

^Za-: (Vertex) Specials (QBApl'tMlO » Blend From Shape (ft Sflvi'f 7*-£iHR£tf(c-£j5£) Vertex Specials (TI£ 
» Shape Propagate (fl^tMsM) 

*jiA1*- Ceng) l egist 5^7^yc1- n 
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Make Edge/Face 

=E- h": mmt- K 

**Mr-:F 

}Zn.—: Mesh(^^va) » Edges (S) » Make Edge/Face (ia/®^jS) 

Set Edge Attributes 

Mark Seam and Clear Seam 

t- K: nmt- k (ti^ # ia mm- K) 

*^Mr-: CtrlEI NumPad fcj:tf CtrlE2 NumPad 

^li-: MeshC^va) » Edges(ffl) » Mark Seam(:y-A£tt(72>)/ClearSeam(v-.k(Z)7 l J7) {£td$ Edge Specials (SU'CStJU) * 
Za-0|5]i;^va>) 

$/-A(Seam)fctt UV7^±C»ltB fft (island) j£ft5£tf>0!>£&T?r o !¥«yVz2Z£fc©£&3!<£$U ^©H7>K(iilWUtia 
Mark Sharp and Clear Sharp 

€- K: fISt- K (TI£ 32 jiJRt- K) 

/Ixf h*-: CtrlEI NumPad fcj:tf CtrlE2 NumPad 

^Za-: MeshC^va) » Edges(ffl) » Mark Sharp(vv-7 ; &MI^)/ClearShap(vv-^©0 l J7) (Sfeli Edge Specials (i23/SS/VJl>) 
vV-^(Sharp) 7?!7li, RTSflsa&fl-SBT-fcS a^H(EdaeSplit) : ET : V77-f 7 T-fettn^tn 2/-AfcHD<ffla>?Q;tT<P*o 
Adjust Bevel Weight 

t- K: fist- k (ti^ # ia mm- K) 

7|vj>Mr-:Ctrti>ShiftE 

^Ii-: Mesh^va) » Edges (32) » Adjust Bevel WeightfA/CJlr^urf h) 

0.0 ftb 1.0 STMHtttS* 3affl^P;tT<rto 32ffl^JUP%j£Sfl]ffl)-r5fcMC AAjKBeveOtf^O T-&t)ft£t B V-)\feW$it%>t 

o^?t^-K£&9(I^>*7*-a^^ 
(¥^l)3iS^«)6tl*to 

Crease SubSurf 

(9U-70 

€- K: fISt- K (TI£ 32 »R*- h") 
/I^Mr— :*ShiftE 

^Ii-: Mesh(^->va) » Edges (iS) » Crease SubSurf (9'J-T.) 

o.o fr$ 1.0 STfofltSfcs. sao^nnT-fT-to ai^^b^nfc^s/aT-jaroift^^j^tsfefti^ *ffl3Hb (subsuro^747 rft tmatn 
Lfciaa){7'j-^a)(2F^i)^0itf)6tiSt o 

Mark Freestyle Edge/Clear Freestyle Edge 

(Freestyie©32£ttlt3/<7ll7) 

t- K: K (TI£ 32 iitIRt- h") 
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7t^M=—:CtrHfShiftE 

^Za— : MesrK^yva) » Edges(ffl) » Mark Freestyle Edge(Freestyle!S£'f\l'l1'i>)/Clear Freestyle Edge(FreestyleS£9'J7) 
Freestyle©ffl( Freestyle Edge) 7^[t. Freestyle SftofcU>^'J>^T\ {/yWMtt&ttZmtoftMlZ&bhSt 0 fMffll* Freestyle® 

Edge Slide 

mtt4 K) 

t- h": ililt- K (TI£ MJftt- h") 

TftyMP-: CtrlE » 6 NumPad (Blender 2.66iUPf"CiiG G t*iJffl"C#rf ) 

^li-: Mesht^va) » Edges(ffl) » Slide Edge(iS£7sM R Edge Specials (fflTAJ^JW *Za-£*SmiSt?$/3>) 

BIS1"SSC()raS«l«I5J:9lw, iom±©ffl£7^-f r-"Urr o 

Blender2.66rh7>^7^- At-KO-OirLT^^fc^n, 0^07:^ FC'£2>J:9t& , mfco Blender ©SLV\'-va>"Cii. JifFft 

teT?*sfflceTO«iwffl&9** (TfB#ii) 0 

K)-(Even)E 

i\,-ymmm%. m%tz>)i-ym\z-gmtto f £te?tjx$ELT&tt©Ti£££frtirf 0 ^^^^©is^^^sizis Aitwheeit? 

Sfe(Flip) F 

LMB^IiM£5l£U RMBCBfr EscT?**>feJI/U£* „ 

to 

Jntf-ysj-JP (Proportional) =E- FCIi, Wheel S ^ 4- — T^P^-2a>®tHi:Ctt5aiRfflft**6tl*t, 

Ctrl ft - Shift £fl [Mft&t7&1 K£ff ^tiftUrTo Ctrl li&M© 10% ©HfcflTEtf-stfU Shift U 1% ©HaWffWdh^fL**. f 
7*fl»Mi 5% a>$]3MfT-to 

Usage 




Even mode 

(iSj^t-K) 
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h-ymM£wtim(D&m£u%m%\o)miztz>iztt. ah wheel os^p-juu*to 




Limitations & Workarounds 



% Blender 2.66 vmTiiZZft^^iZ^TiZSoT&X^-lZtiP,? ^ 'ntiokUcmiWSmmRZfttt 

mzm$Rtz>b\ h-y&fxjyvimiRisto m%i(Dm%miRtz>tz&. ^nhtm^ozi^zt^mmzad^ znv^tz 
m^izfozm 

-mz, m&ommtRtztztt. Sfteanrc, mn^m^-m^Mmi^^z-DU^T-t. ttmr)zm-mMU)i-)iT\ 
Rotate Edge 

(S^IeIIe) 

t- h": K (TI£ MJflt- h") 

TftyMp-: CtrlE » Rotate Edge CW(j2£B#tt[5]9l^[H]$E) fccfctfCtrlE » Rotate Edge CCWCffl^JxBtltSOICHfE) 
^Ii-: ^>vi » i2 » ia^B#I+[HlOIZ[E]$E (Rotate Edge CW)/a£JxB#tt[e]9l^[5]$E (Rotate Edge CCW) 

rmmim/frmimizmzM, -Mm\zfoz>mo)m&Mw%. M(Dm&Mmm%\zmz±?{z®^t 0 zmwi(DWnv-%n 
mzniifzst o 

(IR;±: Blender 2.63 Z\ ^(Dmom^mi.tfT^^iiZU^tc) 
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Using Face Selection 

®0iIJK£fedcUTffl£[E]$E-f 2>n3. rm&btczrMDW&MIRtZ&WfftoVtto ZoLU^t&QX^-tyt-Vtfmtt :"ebror : could 

not find any select edges that can be rotated(S*?$tlfciaCtt@teT i *3t.ffl* ,: SO(t6tl*i*A/TUfc)" 0 2r}0)W0)W8lfrb Sr&r&tHUQU: 

Delete Edge Loop 

h": Hilt- K (TI£ fflgflt- h") 
Jl^Mr-: X/Del » 7 NumPad 

^li-: Mesh(^<>va) » Edges(ffl) » Delete Edge LoopUl/-7S0gi]|5&) (ttdt ftm ^Za-OEdge LoopOlz-^ffi) 7T»a>) 



Example 

C0IJ) 

i^UTL^b. iffroicwgy^tvc, a^'r^"CLNfeTU9o 
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w 




mm 





Collapse 

=E- h": mmt- K 

TfeyMr-: AltM » 3 NumPad 

^li-: MeshC^va) » Delete (Pji]|&) » Edge Collapse (Sl&fctoS) 

WRLfcaKtlWllatfUT, ffl0>2njiMrt&*l/C1OCL£*. U^iZlfciMftLTIfcteSfc* ^ffi^-^rS^iJ^r^^IfiRTc 





Edge Split 

CSUMMt) 

h": filfct- H 
*9Mr-: CtrlE » 2W)#*i(Edge Split) 

Mesh^yva) » Edges(ffl) » Edge Split(2W)#8t) 
2i©#JSIi^0i!J£(np)y-;i/(Z^ ffla^lWHftafcTWraS, 
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Bridge Edge Loops 

€- K: MM €- K 

*Zn-: Mesh(^^S/a) » Edges(ffl) » Bridge Edge Loops (52UU— 
Bridge Edge Loops li®£{$oT£jl&©22Jl>-:7£ofe{fg:1- 0 




A* 
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Bridge OftSU 




Bridge ©ftSU 




A* 
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Bridge 

7<frKWk<f)}V-~?W&&\;* loft tzmtt^ttiL 



A* 




Bridge 

m^-it (subdivision) *7i&&JZJWQMit'ifcV-7x?JD9i* 
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Bridge ©$gH 
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Face Tools 

Creating Faces 

Make Edge/Face 

**Mr-:F 

^Za— : MesrUj/yva) » Faces(rjj) » Make Edge/Face (i2/®#fi£) 
Fill 

CS3S9) 

€- K: fl*^- K 
*9Mr-:AMF 

^Ii-: Mesh^va) » Faces(®) » Fill/Beautify Fill(BS3iS) 




Sa-MwhFCJSflMiO.iKJ 




AltFICj:5S3S0 



fefc, n-lT>0fFfdc&tl\ Fill li^^Tt?- hb*t „ 
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fillAltF (Dmiife 



Beauty Fill 

j|\yMr-:Alt* ShiftF 

^li-: MeshC^va) » Faces(S) » Fill/Beautify Fill (ffi£HiHb) 

®£Eii<bii*RE#©®£iSflLfcfc£rat« 




S^ftilibAlt-: ShiftF©^H 



Grid Fill 

K: US t- K 

^Ii-: MeshOrl/a) » Faces (E) » Fill/Grid FillWyr^Jl/ 

Grid Fill li, mt^r c -\ momn-y^oz . mmnvttwiztibovwT-Kmtoitto 
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Grid fill ©ii&Jg 



Convert Quads to Triangles 

(M®£Hftfjrj(z) 

*fMr-:CWT 

tZn.—: MeshOyva) » Faces(rjfj) » Convert Quads to Triangles(HftiIj£.E.ftrjfj(;:) ^feli Face Specials (rjrjT/^v-Wl/) » 
Triangulate (®£Hft -(b) 

Convert Triangles to Quads 

h": filfct- H 
yt*Jk Mesh Tools (*92a3MI0 
fry Mr-: Alt) 

^Ii-: Mesh(^'>ya) » Faces(rjj) » Convert Triangles to Quads (E.ft rjfj£|Z3 ft ®(il) 

(Dissolve) T»lt*t)tifclt*fcBli;"Cto 
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mXft& 30 ^a^UTHft 



ft^ftS (Max Angle) 

52O0MH£]Jf2)£fF3^frf5H8®£(l£^ ^^M^^rto 
UV^tklx (Compare UVs) 
TI,&fe£J±$5i (Compare Vcol 

t... 

% >V-7££t$£ (Compare Sharp) 

^CltSi:. r s harpj^i2§ft^t§HftSliiSS^$ni1i/vo Z.Q)A7vayhmft\jZl^mt:jfth. rsharpjiiWfa^Tflftt 
^FBJT'to Sharp 2O0HMtf'&TftJf fe. ^"C1if^#^LTL^L^?"C't... 

^T'J7Jl/£lti3i (Compare Materials) 



Solidify 

(Ji^oit) 

=E- h": Slit- K 

7tv;/r-*-: CtrIF » Solidify(J1^0"lt) 

^Ii-: Mesh^va) » Faces (®) » Solidify(Jl^olt) 

m$R£fttcM%#}-\zW 1-tHU ^^i1*fflil(a non-manifold surface) lC^Ua-A^^.§^"C\ J1^^7.^to£xl22lZ^^'Cfe 
(Thickness) 



l 
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Rotate Edges 

=E- h": mmt- K 

^Ii-: MeshOrl/a) » Faces(S) » Rotate Edge CW(j2£B#ltlsl9U:|sl$E) 




Normals 

(SMS) 
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Flip Direction 

(£|S]0Jx$e) 

=E- h": mmt- K 

/|\9 Mr— : W » Flip Normals 

*Z:l-: MeshC^i/a) » Normals » FlipCSIc) ^feli Specials (7A vVJl/) » Flip Normals (®£S$e) 

iilK$nfet^r0s©^»ia]^mics$EU^to fete, awufctojei^stetsror, imnfoZiigizmzmxt&Jjfaimm^ 

Recalculate Normals 

(}£»SIt3t) 

€- K: fl*^- K 

7t-^h*-:CtrlNteJ:l/''ctrl 

^li-: MeshC^va) » ;£fo$(Normals) » SC0[Sl!?SM > li!llCtt5x.§ (Recalculate Outside) tecfctf Mesh^vi) » Normals » 
Recalculate Inside (13<8fi$&f*lffi!l(dtt5.$) 
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fft/5l< 




^ffl(Warp) 

€- K: fISt- K 
jfc!»Hfr-:*ShfflW 

ccDy-jufcflKCtt, *f tfa-a)n©*'C>izufci^piTizi-yji/$EL^<€$Uo y-)\&Wn\Jtb, -h-vMsXtivtl** *y*/n.tf%z?<% 

• tyiuQffimt- K (** Tab) IZAOs A ^ff LT^TI^^KLSto * ShiftW fc#LTJ*ffl*» % y-JMrSWTU** a 70^£^l^tt)^ 
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t±/u m (Shear) 

€- K: fl*^- K 
Jl^Mr-rCWAIto Shifts 

^Ii-: tT^'vi^ h^r>i/ai/tf-7i7 » VTj7J*-L » tt/uBf 

^^^iCUTWn^tc ti/viT(Sr:'a-(Z)t 0 ^r-^ffi2. x$ftlC^oTWn*to a7)$4J:9r±Jl33t0(IE0 y$iM^#ot0)lit^T^ 
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3c^£flS(To Sphere) 

Ttx^h^— : o ShiftAItS 

ft 



• o ShiftAltS£ff LT^O^ttiZWlftL. SS^bta-§M3&tfbr«tt1bjO)»tft«)*t(tL<l4IIJI®J:3C" 1.000" CD^&fif £E 
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Jt\'>h*-:CMM 

list- Kros^-^-ji/tt a^x^fcr ko=5- ienLt mtvt, zft&m&imm%, m^.udft^^ii>izm^Mi5\Pi\z -1 eitis^is 

tfiK*> h ( Pivot point) 

b°^r- [trnzm^nx^mmuo^fvo \ft^m^o)^ib[zm^t o =^-^-)^mt>nxi^m. igizift^wmmm^znt 

To 

Settle, ^niins^-KcD^fe'j-^rto 




it x$rc? 0 
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mk 



MMlk (Transform Orientation) 

mm& (en) a> 3d $mo)^9-oxzt?3.[;-'?- myomzmtto ;7-tft^i^?sfcst. 
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l|XlS/Ji^3S (Shrink/Fatten Along Normals) 

=E- h": mmt- K 

fry Mr-: AltS 
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7M.-X (Smooth) 

A°*Jk PvviV-h [W&X/t*7>Y, F9) 
Ttvfh*-: CtrlV » m&7J\-X 
^Za-: ^r>i » TKM » TI,6;U*-X 

X?$[H& (Number of times to smooth) 
>U*-XSII05E*ia*T*'. 

b& ( Axgs) 




■7^v7>7»A— XCLaplacian Smooth) 

€- K: fISt- K 

t|%9 Mr-: W » U^jTUTdx-X 

P« 5^S/7>7,A-X : ET-f77-1'7(Laplacian Smooth Modifier) (en) S£K<£3U 
ailE 

^-X^fVTW 7 (Smooth modifier) tt7ix-X^HI/CP^BSij3&ft^lZ^^^t 0 ^^IBHSlI^^Jb-^lC9Jll?^to 
H^07.A-Xi:yi-T-f>^©7,A-X 

dfly-JI/^ Z0)*-*J (en) lZ*frnTt^S/i-T-f>^^-X^e/3^FHlit7.fel^^lZLT<€$l^ »J01!ifE£L3:? ! ZQW-JUi;^ 
vag J§-£$I»U Utfl£IR9l&£Sto — SetSmooth/AutoSmooth tt^aQ2/i-T^>W»ftftTJt&WcWrMfljjftWt5g 

\1T\ Miiz-mmmitthj... 
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^;Cl*m^fiErt n g£(Displace)€7M77^7 ^ 
ANT Landscape 7M2&^K<tc£l\ 
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• *m± an 

• (en) 

• 3/7'J:l- (en) 
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(Duplicate) 

JlwMr— :*SNftD 
*Zj.—. tyVo. » W.M 

TI^/ffl/®07P/tT^(Cfefc^b<W^2)T"Uj:?o 
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Extrude 

Extrude Region 

IVUV. Mesh Tools (^va^-Jl/) » Extrude (ffl UtfJU) 
Jto5»Mr-:E*fctt AltE 

^Ii-: MeshOyva) » Extrude RegionCHTOflLtHU) 

^a^^^tolZft^^irm^^^-J^-o^fflUaiLCE^rude) T"f 0 eSi2ff2frb(;iA®ft£, n^l*mi£ft§^:tfT^ 
m\zmO)&0)<i:oUb(J)t>ftft$:to # UttiU Extrude) li Blender rftt^lZ^frn^fWy-Jl/CTo MT'frfrOW, Ff)TO$;L 

iz x x ujjtimzpmT-z. * shiftx yz ¥®c:tijisr#*t 0 ©©^iz^-cff LtHt^ ?p-aji,& zmiifiuzmmtz. 




Extrude Individual 

€- h": HS^- K 

yt*Jk Mesh Tools (*y itiy-M » Extrude Individual US ^IZjtp LtHL) 
*^Mr-:AHE 

*-3.—. MeshC^va) » Extrude Individual^ UtHL) 

II *IZ#LtBL (Extrude Individual) ttttttftiftSIRUTliStfr, MUtel/Crii&C S^giJIZff LtHL^to flfittttlfft. 




»0®0S#? iii|£©ffLtHU fl4G39UUL 
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Extrude Edges and Vertices Only 

7toMr-:AltE 




TI^^S^il^L-C, TI^^cli^ffl^l^ffLtHUtLMi^lS, AltE£&oT ffl©^0ffLtHL( Edges Only) ^ TI*0^0fflbtHL 
(Vertices Only) £P¥tfttJLT<£'£l\ 0 
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SO^UjA^ (Inset) 

€- h": mmt- H 
**Mr-:l 

*Zj.—. tvi/n. » m » S0MUjA& ttdt CtrIF » ®©MLjA^ 



^SS^$tlTlNSffla)rti|iJ(::,J?$i^$&i)ISprffi6® (inset) W0*t. ^-JWfSlfttStE-iTjwzJ&O, ^^^WfrUTJl^ilSSRr 




iJSH (Boundary) 

Jfi— ^7fef h (Offset Even) 

Jlftft&^tyr- (Offset Relative) 

J?£ (Thickness) 

;5SJt( Depth) 

•rfccrt Mizmb &fc®£&5± if 5 fr«"LT if 5 mzvt o 

ntlJlC^ A (Outset) 

J:0^0)t©^illR (Select Outer) 

rtfiiJIZMLa/u€®0)^bffliJ§1i^^lCg^t5^ftS1-o 
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Spin 

iWk Mesh Tools (^vi^-Jl/) 
Spiny-Jl/li,3<3T^3J:9&*:%^ 

is, 2,Di]-vMiLm^m.r>x\i3.-\zmmtm^'b\z[ J x. miR^m^mm<^i\zw btatmmtm^nttc 

Screw ^tV??^ 7 

Screw 0 \Z Lfe Screw ^tMjI 7 Spin irlsJDg mzfe=)ZttfT:-£S 1 „ 



Steps (7t->7) 

Dupli at°»igi) 
Angle (£ff ) 

r|§3lj£Jf£fB£Urf 0 JiMiEteJtr, iGHIi -360^e.360-Ct(i5iJ:¥iWl$1+2.lCli 180°lzL^t) o 
Center^ 'DO 

Axi S ( % EB ) 



Example 




*-ftt*^^r(? MOKlBHft*t^S/a*^0*to Sffilz&ofcfca^T'J^tSofcOfeb, HIMI*JKUfcB?iJ«l^^bn*1*/i; 8 



±BBHt**Ufe*-Vn*»l"&tia(E*1*fe^fflr\ 7 NumPad r±®[HlCl,rf „ 




(fuDCfcSlftjAtnMRU - Shifts » Cursor -> Selection Tif®[I]0*/CM^-VJI/£S£rr mW^ZOmW® J) . Eir±®EIT:Mt7tf> 
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t 

Angle 

mm) 

9 = ??JJ)M%0<%tdto Angle £(fc?Tl*fe|-mtf)360Jf IlLSt,, 
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Dupli ffittPttQlMt 



Merge Duplicates 




j^j). Remove DoMes(mfeW\®0%fi?tW\&Z-££t o 

7|SCE:1 \X\ • www.blender.org 231 Ve:1 46- 1406 | Fa:0- 1332 | MeJ 

I : |SCE:1 ~~ Tx] • www.blender.org 231 Ve:38-1 298 | Fa:0-1 332 | Mer 
skNiJMOTlkiJ (Blender 24 © Ul T"V) 

Remove Doubles l#^©ffl^"C\ SWTIjiSffllS©^blca@L-C<€$^(0rM«ffl^fflll^llCJ)o *"CT3*<lMfli, MMftUMUk 

-TI^S Merge (Weld) TSIZli, o Shift RMB C?TME2f£2!iRL"C S Ttt*l6/J**IM&U Ctrl Stt LUtfb X, Y, Zf^fS]lC 0 IC&SfC 
^'M^to LMB Hfcjfp LT&*$g/h5^7£-t±» y-)Vin.)V? (T) CfeS Remove Doubles 7ft'9>£ffltft\ W » Remove Doubles) £g 

»Jffl^JifcUT, ^Specials W » Merge(fg^)^9Cfct,r^t(*fe(i AltM) 0 iW7tf*-n.-1M\Sk.bs 

fcllj&OiBgSfcfc&tfSto C©^IJT-tt Center ftUUT'U? ! 



Recalculate Normals 

mzntcftm&s mfkzmmiTMmzmmmmvto ^m^mmz cwn Meshc^s/ij » Normai(y-7ji/) » 

Recalc Normals Outside (S©|S]#£ttffii]ldfil*.5) £jIl/£to 
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#$i](Subdividing)liBE^ 
&1I (Subdivide) (en) 

Jl/-7#£i] (Loop Subdivide) (en) 

j-'Dfrg] (Knife Subdivide) (en) 

Bevel) 
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TftyMp-: W » 1 NumPad/2 NumPad 

^Ii-: tyyj. » i2 » $H^Mb (Subdivide), Specials » *ffl^Mb (Subdivide) /JtBfrtlKMb (Subdivide Smooth) 

° lfrLLN2-D0]I^(7)r B 1l^lfr/cfeS^o-C, H«£H«tES«(Z:tfiiJUi:? 0 

° CflWra SIRLtM^0^9^^(i, Eft ©ft 7 (Corner Cut Type) {P^^V-iU^mm^tm^MZh 

§ KP^"0>^Za-)(7)iS^I^J:o"C 3O0^fttf#*bft£-f 0 I¥«Ttc , £#BBL"C<£$l^o 

to 

^©^ofelir^&r^'Eft^j^l^CDa^^L-C^lt^Oito 



#H]f& (Number of Cuts) 
X (Smoothness) 

fcfcJ:^0fi$^^t?.J:?(C^iiJ^S^-rbL^to a^Hli subdivision : EfV77^7^^va5^^t§^ji^^"Ct^-r o 




Egft/Hftt- KQuad/Tri Mode) 

3jffl^MbO)^lCnd'>^10-r'Hft^^0^to IBit©^tt)5v=aU-r-LXL^t(T0^J : &c:Wc$^) 

ft 5-f 7 (Corner Cut Type) 

0ftft^CD[^^tS2O(Z)ffl€(traW$nTt^t?(Z)^^Mb73;S^Ji^t 

Hl^Fan) 
!*lStfTI,£(lnnervert) 

To 

;U(Path) 

st\ «L/c2ffl©^f^t2.iffi^r H i^^ffl^e.n. raftff*£2o0Hftff^mrro^nftb, zo^nrnt^mo^m 

Efel (Straight Cut) 
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77£9JKFractal) 




: M%lZi£o (Along Normal) 




-yy^Ly— h" (Random Seed) 




01 



WTM^MbtSubdivide Multi y-Jbr"C#5*i*£0l]£^Tfca>T??o ?lffl#<b&©jMft^#lzaig:UT<e£l\ 




132 
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122 
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iteMf- :CHR 

ib-^hCLoop Cut) li, iM^LfeiZllZ^^1-5«t9lC||ft6ja;i/-^}f ALT, ffitifeSJU-^^iiJL^tc ^-MfcHBttT, 2o©^ 

JI/-^liBE#©SJI/-^©$lftOa)Mfii(H^®fcnlf»T-±*OSt (IRJi: JSXIi "The to-be-created edge loop stops at the 
poles(tris and ngons) where the existing face loop terminates.") 0 

LMBOria^-HiStftisfc, 7^^jaraoT»^LT, Sffefe3Zi^-^cic^§^«)§ci:*n?^^to ztift a^-r h-y-ji/ 

(Edge Slide tool) (en)^ ±<[slLTt n If ft LMB'JS'J^tSfc* 7Lt"a-LTl^tegT^gfr£m^-f <, Sfeli RMB 3£W^L 
TMIC 50% IC^JWfT^to ^©^HIIilSSfcffliZUU-^ffioTt^fc^tlSt (TlB#M) 




^va>li^-Jl/©^ffl*lC^ltfiJfflpI^T\ 3D t:'a-©^-|^a^$nSt 
Even E 

ma©fflji/-^iza)^^^^to m)i-ywmm&(Dm)\,-y(D-o[z&mztmM\t K^-juEdge siide tool) (en) g 

Flip F 

Even*«WS!l©fc*s flSft£fefttt5g^-7Si£tL£t(g¥*ffll* Ey-JUEdge Slide tool) (en) ^:I(^?t') 

tilirft (Number of Cuts) Wheel 0 + NumPad/- NumPad 

S?-JUOftffll, S*D0JI/-^S05lSStSST-a)fH, *-7K-h"TfRffi£A:*Jl"3*)\ Wheel 3^P-Jl/ti./)\ Sfeli + 
NumPad t - NumPad £&ot\ tjJtfgfc£i«MT££-f D 
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n /fib (Smoothing) Alt Wheel 0 

2lJI/-7C0ftg£* j&)Slt%W%&mzttWfrfoMZftmitcrt-1:>yf-yftWlftl£t 0 : M?)MzftW J (Subdivide Smooth) IR^KIC 

MrE iliHb (Subdivision Surfaces) £x42Z4Z ftttoTt^fc> SfcM HJtf^fcpTfi614tf&93:*o HyUbli- Mtf-7i7, 




i^i3ia;i/-^tfn?tibfit^feii 
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Knife 

K: mm*- k 

yt^-Jk Mesh Tools (*92>a3MM 
7|^Mr—:K£fcte* ShiftK 

■MTV-to ft Blender 2.6 T"*S$tlSbfe 0 COW-Mfc, a-+f-©ffiL^rt^7jMtxMUtfel J f>®^|ffL^t 0 ^IZStflSMIIIjifE 

a, suns , Mcatstfu ia^iJ0tj]§^-(:^to 

Shift RMB8-^'J'>(7CJ:0atfnfcjaS»#luL I *tp 

o ShiftK *^-JWt*JMcaB5atR^-JWfttoT, t-fT^HWj'SHRWiJ'Ca)*, mil (cut-through) =E- K(fc»)T?flUB*3J:5K:L**. 



Usage 

Ktefcli ^ ShiftK) fcfftfc, >t*if5M6llfTfflte$n*to 
«9P«t< 




Options 

MA? h (New cut)E 

to 



Details, info, download: http://amrc.altervista.org 



Page 367 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Knife Project 



Blender JAwiki PDF Manual conversion by Marco Ardito 




%*&\Z7&y'J( Midpoint snap) Ctrl 
7&*rfto&L (Ignore snap) a Shift 
ft JtfrJ&J (Angle constrain) C 
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iSMdiiu Cutthrough)Z 

Confirming and selection 

mftQ^ytMtlWifs Escfcfltfr RMB3W^T1t*£?o «JBr£5t£*5l;:li ^ Enter £ffLi:T 0 ^©t^^©^v3>^0*t: 

*J Enter I*, ^ifrWc§ffe^iam^©a^WLfeii(^U*to 

Limitations 

OHMS) 

£02ilzfcMftfel^9P£S©**£ft39fct3fc, Z0>tt0Ptt*1jl*ll**, ^COfcCds dtlli Blender T-ftft§y#* HJ©*] PBT?to 

•aiiCcut through)' KTIi, S^^IZ^S^OOPeitWbtlSto 
Optimizations 

(JIM) 

*#ft*92u.T?H:* ^iJUfeLxifl(zSt§lIjiS€ltSSA/"C-S^TI^a)|jt^M6ti:, ^^©^©X^^i^ffl^raSWiKiTtSfcft* J:0* 

Knife Project 

t-DSWi, «!9P£¥8trc2fefc1\ M0>*^2a:!7h*59*-SCDd:5tttoTft«)«, *»Bft^m. 

*1\ WOP ttt^HIMiftWo^s;!!? hfc, «9fcl**7$&£ YttlV-LK) HE- ratiRLrf 0 RcAOCCO^-^HfttSfc, £ 

Examples 

C0IJ) 
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3D M%*yvi9hfrh(J)&¥t1fi 




Known Issues 
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Mesh Bisect 

t- K: mm K 

^Ii-: Mesh(y^ya) » Bisect(~lp^) 

• ttJWEJO, ^ilJO)v^r-U( = ^vaa®©ft^tt)*%0[^frn5^tLn^/v 

• #?$/a>fcl/C, ttKCJOTtfeft** AH0^ HJflWtO^WJW UV, Tl^fe^oraftSCfcfcr^t » Bisect — JU 




Bisect (OfiJfflfflJ 




^lWft*^Sa>lEttofc Bisect 0$J 
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Vertex Connect 



h": mm =E- K 
rt*Mr-:J 

*Zn.-: MeshUy^a) -» Vertices (TIj&) Connect(TI,£(D$££-) 




.tfcoinm&mtfmiRZftT^m. -HTy-Mzwx. imtRammjiz^izmmzmt „ teucnii, ?utfotcm%mv)z* tote 
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AAJKBevel) 

t- K: mm K 

*S»Mr-: CtrIB Sfeli W » Bevel 

^Za— : Mesh » Edges » Bevel CtrlE » Bevel 




to 



CtrIB Stli±0^;i^oT^-Jl/^ftLit o 7^^*»^tttWISttC^/WW)**ft«)5Zk3!lf^*, Wheel 0 £;WP-JU*3fc*fl , a>f[ 




Details, info, download: http://amrc.altervista.org 



Page 374 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Knife Project 



Blender JAwiki PDF Manual conversion by Marco Ardito 




Offset 



Shift fcjfLfc**>tfr-JU*8fc 0.001 ^Tf^ai*TflBiK7!r-^T#*to LMBMiaf#fE£3£7£tL RMB 3ft Esc T-HfiWitL 
it 0 




4 ocWiSHzJS'VW 



Segments 



Lite 
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SX®y- Ksort) 

Specials, Vertices, Edges t Faces 0>#*Za-Cfc39-JI^ BRUfc^artCDWf 5S*a>«*t, &©<J:9&4i 
IM-Sto Specials ^Za-frbTOttJ Lfe«^li. yOftfUMftt- FmtWtfftmzUZZtiZ&WiWieZl^ 

View Z Axis (ta-Zfft) 

JOfrfti ^-(DZmzi^oX , T7*^RIiJaL^iJ^bifiL^iJlZ3fe^to Ji^SKtSJi^li Reverse SttltS*. 
View X Axis (tfa-XfUi) 

79f<(7U Vi-OxmzfeoZ , f7*JUKett£fr&&Cafe*STo zntSfcffl® Reverse tf^aMl^OSto 

Cursor Distance (ij— VJUSSSSt) 

3D *-VJWM4«Cjfil^fljfr6iimit|q|WTafe/<*to Jx$cffl© (Reverse *^»>a>tf*0*to 

Material (7tU7JI/) 

fi®»Ctt%$? ! 7T'J7Jl/0)'f>f^{77.«L^0)^6iSUfc©©|IIlz3feA:Sto #r7TU7Jl/^l/-^Jrt"C-©®0)IIS#lil5M$n*1i 
A/o Reverse #;7*/3>li7TU7JI/©JI#ett£J5iEU ffi©IIJ?(iE$EL&l*Cdia£UT<£$l\, 

Selected (iljRSMu) 

il^*©t^T©^§ftl5©MI^ (Reverse |ffi?fcMfflfiS:), ffi»W&«J*«6*rt»ttU**o CCD*^5/a>tt 
Randomize (^>$T^b) 

S^^^O'f >f^^SLI!tT"*«)St (^il^©t©l^(S##6af^/i/) 0 seed *7$/3>*tt9fcJMa>a**ttA$*o Wl 13 seed £=R| 13 
^va^aiR^0»^^9PIO, tt*tf«CIBIi;iZ&0*t ! 

Reverse (Jxfc) 
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Retopologizing 

at fiS 

Blender 2.5 T\ Retopo tool [t&&£htz*yi>3.(07&rt&mzm2&tth£[,1t o Z(J)K-y(J)U&& Blender (DU *©;t-*/"a>T? 
retopology tools tfW&ZfttUtUik Lit 0 



Retopologytt-Aftftfc£fU>?I®0-orto€fJWi^ 

aaWfttCOTttfti^, *92/aflW<«S*L.TlvC, *Jtttf*<fcoTl*S*o ^fJl/M^^liTuCD^^va^^tt^^Lt, fiftftftO)*? 

}y*/D.'\<J)7>i-y'? 

^tt$aiCl*riSfetTU^*^#5«J:9lC3&0, topology IZ^tfJ-C^to 
J|Xli&St7^f77*7(Shrinkwrap) 
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Overview 
(mil) 

sculpt mtT)Wte&z&tetcibizmton%t\,\?&T:[t mm Ftwxi&ttts ^^<i6§^siii^L^to mmommim 

A* BOttKttfcOC, *Tm-&mtt?i>*&oTtM\j%t 0 BV&xtllS Sculptt-Kli^v^^F^S^TI^^gftS^ 

Sculpt Mode 

Sculpts- m 3D fa- ^-©yZa-^bJl^to 

\.\otchi sculpt KI^A^i: 3D fa- 0) V-)V 9 JJ.)V7 tf sculpt mmOlUMZ^WSt a y-JI#iJU7Cfc3/t*JM* Brushes 
S/). Texture (t^T.^ Tool(y-JI/h Symmetry ( *t fft) , Stroke(7.r-P-7h Curve(;rj-7"h Appearance (HS&) t Options(^va» 
Tto 3D l:'a-©^)-VJMiSlC^L\n^iiPJSt2. c t9(Cfe0^to 





Mode 




■£/ Weight Paint 




^ Texture Paint 




>y Vertex Paint 




3T Edit Mode 


(l)Cube 




_ C Object Mode 


View Select 


2 9 Object Mode * J 




Sculpt K 0 



Sculpt Brushes 

fobh^thmmZfttz^ytm&Wtto -J^At stroke (;aP-9Mexture(T77.^)^*7^ 

sculpts- Kicii^y^ i6finifeo, ttif nstot^-c-tf j^$ij^PLSt 0 ^<.\tn\%tm%m)\^mmx^z.ttfx"mt „ siKii 

Tool >Ii-rftL^to mTli^vOiliS^Ut^r-T't: 




BlobCW) 

^a^miJftmiMttlilflU&c^^ 

Clay^U-O 

Draw ^ vl^TL^t*\ ^ vO)it)#t2.¥®©ilMiI § o 

Clay Strips (7M" 7 VW) 

Clay ^S/lC^TL^tft\ 7? v©^^t5Bl^"C1i&<3i:^^"C';*toSt „ 

Crease (0 'J — ~X) 

Draw(HTJ-) 

?7v;^P-90iBffl(z&2K TI£^ 

Fill(®£313) 

Flatten 7>>£:l^lU?IZ»ifT^rr*)\ ±[S]£?©^v¥®J:OiaL^I*e(^tti^LSto Fill t&omitttmft Deepen T\ Tfac* 
Flatten(¥rS-fb) 

t 7*JI/h"Cli^ : 7^iarta)7I^©±T^[fi]a)iSc5© 2 Fife)MlCfeS 'area plane' fcHOtft, TI^^©¥SlCffi]/j^"C?b?IO^to 
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Flatten ^S/C&aSflMttttSTSCDtf Contrast If =?i>T\ 7 : 7*>¥®J:9±TCffift'CU31IjS£}f l&frSto 
Grab(l>otf3) 

mmo&omtozwifrtmzmtto moy^tmiK Grab [ty^m^u^M^mm^t^hc ttfeot^a^yeM 

WXltttfs Grab T'ttflfe® Sculpt K0)*^*>3>ftttA5jtt3!fitl^t (0lJ*tf rWf HJ-) . 

Inflate Q* bit) 

Draw IZftlTL^t^ Inflate €- K^lI^lili^O^^lSHC^^nS^^JlL^to 
Layer(M'V-) 

*HPH7lTO*)«fe*DSniH±A/o ^S/^hP-!7l4«li#CX«US1-o 7^7iK*>Mtfc»fc&7hP-5i«ft*0, SSS'J1Z9h 
LTitiiff<D*hP-{7®-S±^0*?o 

Nudge (;hr>") 
Pinch (OSt>) 

^0)^>b\zmixm^\om^t o teOWLMff Magnify T\ ^S/CD* it>fr6Mjfil«f UUlUSt. 
Rotate (@!e) 

Scrape(ZtO) 

Flatten 7^>l;HJm^?tf's TfS]#©¥SJ:0±©TI^^I^K)^Lito Scrape 77*/©i£fl)»]ft£t3©tf Peak T\ ¥SJ:0±lZgt 
Smooth 

Snake Hook {73--9JV9) 
Thumb (It) 

Nudge ^S/lC^TL^to 77$/«tt0*5>$/aS, ^S/7hP-!7a)fil*tttfrtlHI, ¥blZLS* 0 



Sculpting with the Multires Modifier 

(Sculpting T" Multires Modifier - 

Sculpt Properties Panel 

Brush Menu 

Radius (3M£) 

(Ra>rt«C^2^T(77fV3!J c JI«ttTrt).FT**$tft«)Tl^t#lZ. £fc^£A2iLT: Enter *-£#t*tf*££©!&fii*i£tf 
Strength 

Strength IJ^vl [^©tf'JI/AOf^M^^J^PLSto Draw^v"C1i1il^eLM3t" ; EfJ^^<JS§(Z)M<^0ito Smooth 

^7*>TI*tTJW!)RJtft<W*<&0ST. CfllS^li Grab, Snake Hook. Rotate rttfUJATSSttlvo 

z- ra*&< mm ro. ^x^#LM5f ^^©amii^so. atmiWo 3d ta-r- * shiftF «f i/cfrs^attwu £W> 
z\y%m$iitt$tttm&zm&izt 0 

Autosmooth ( S tt)7.L,-X) 

#7hP-^lcftt3tl5R»1b0)M*tf)*to 

Sculpt Plane OJMVl h¥® ) 

sculpt ^fT^tl§¥fflS^^1"5^Za--C-to 

Plane Offset 
Trim 

Distance IS^I-ctO sculpt ¥®SHJ5>^T:#SJ:?IZU*to 
Front Faces Only(f!j®©^) 
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Accumulate 
Stroke Menu 

Stroke Method (7. hP-^ft) 
Dots(h^h) 
Drag DoKKt^K^K) 
Space (£M) 

ahPH7*jfta>ra0tU**o ^a>raHli Spacing (MH) iS^-C'^^-Tc Spacing li^v©ES(c^t5^-tZ>T-v'r 

to 

Anchored (7>i— ) 

^S/<4ST-1 S^l^ili^EcLSto U'WLT K^Wt^v0ittI££*e>n£-f o Edge to Edge(S2fr6S2/\) tf^feb 
^i/©Mfc^[R]tt. «*0WJ^Lfctt«t»1 A* Jt^Jx*HljJt r ! 7S^Ufctt«ft»2jfilfcUfcfc*a>2jftRTftS0*t. 

Airbrush (17^7^) 

^7£lf UjittSmk Rate »SCJ:5^72/ffl3aW8l*U*to *»Ct*fc» 77$/0>tt«tf*fc^fc§£lttTJU*«*$nS 
to Grab ^i/[Z[tmmT^t^ho 

Dots, Space t Airbrush ©^hP-^T-li^yt^^-^^fiJffl pJtlTt: 

Smooth stroke 

Radius 
Factor 

Jitter 



Curve Menu 

Curve «TttlftllM»U-C^2/a>a«»B»t5Cta!J^**to tt«a>£«Mfi77$/a>**T, *«Eflfr9B£rtlta>aMai/U*S 

to 



Texture Menu 

Brush Mapping 

^»>a>7hP-!7Cf5^S»(5f!Ht5*«»5lUSt: 

Fixed 
Tiled 

3D 

Angle 

User 

ft«fl^7*XD7hP-(7*filtttl^to 3D T{7^VlClifijffl-C^i^/vo 
Random 
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Offset 
Size 

fO^WZl-WmmXSt o Drag TVTJfVlZ&mmVZtUho 
Sample Bias 

fo^TwyyMmzmnzftm-vto 

Overlay 

GtoUbmWfemz Alpha tttJ:oTft*5aOCT!7^*«*L*to 



Symmetry Menu 

Radial (Jjfcit) 
Feather (7i+f-) 
Lock(g]£) 



Options Menu 

Threaded SculptUbyKX^l^r-) 

7JUf CPU © /t7*-7>^lRl±$#Sto 
Fast Navigation(J||fE£r§iiiHb) 

Multires fil®^©li^St5F H 1li<fi««Sr^^LSto 

Unified Settings 
Size 
Strength 



Appearance Menu 

Show Brush C^v^il tf) 



Tool Menu 

ffi^^'JIZfhSCCT-^Sto Reset Brush (?7*>*ytZ9h) tt^7*>»3S*T7*JUhCRUSto Vertex Painta!/^:/ 

hk Weight Paint^i-f KOr-h Texture PaintCr^^^-Or-) ©fc-t- FT-tiittlZWLfctZZ.tbT-Ztto *"$>ttto7ttJ0**.S 

to 



Hiding and Revealing Mesh 

sculpt *ft^fcl\ffi»©^9*/aSBlt^«i:fl!fiJ6CtatI«ft0Sto }if*>aa)-»Mtttt H UT\ RlUfcl^fl^U^UT K^-stfUS 
to IS§UfcSR#©S^lZli - ShiftH £#UTS^Ufcl^aW>y7UT K^USto R§UfcSR#£r*T^*5ii£li3ii;: AltH £ff 

utxcsiv, 
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Keyboard Shortcuts 

K 2a- Mw h) (IR;± : / \'- Steele J:oT*& 0*t ) 

$a-HAfhtt^G)iiHff'Ci]7.$7'fXT-^it:FileC77-1 , iW » User preferences (ZL-tf-RS) » Input (A*) » 3D ViewODtfa-) » 
Sculpt Mode(3.iJI/7h) 



-J^iKh&fetoWMx. (Add/Sub) 
ahP-^fEORSCn^X 7>A-H, 

Draw 7? 2/ 
Smooth 

Pinch/Magnify Jz> y 
Inflate/Deflate Jjy 
Grab ~J=jy 
Layer V 
Flatten/Contrast T"? v 
Clay 7? v 
Crease T^v 
Snake Hook J^y 
Mask 7*7 v 

MT772/SRS 
M»*t0)U^I*1o±lf8 

T$a?**s£<w:?£R£ 

7st> 2/JUr{77.f iJj/ffiffis/0 $5 

^T>VJ^^©f$tt)/ffi^/[H]$E 



H (D&tWvv & 

o ShiftH then click & drag 

AltH 

F 

[t] 

o ShiftF 
CtrIF 

TJtiVJWZ Ctrl ^ffLHil-tS 
..) A 
o Shifts 
D 
S 
P 
I 

G 
L 

a ShiftT 
C 

a ShiftC 

K 

M 

AltM 
Ctrll 

0 - 9 1 * ShiftO - o Shift9 
T 

Page up 
Page down 
CtrlO - Ctrl5 
CtrlD 
R 

RMB 3, o Shift RMB 3, Ctrl RMB 3 

Alt RMB 3, Alt^ Shift RMB 3, AltCtrl RMB 3 
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Page status ( reviewing guidelines ) 
Page reviewed and in good shape 

Removed from Blender 2.5 

Blender 2.5 "PBt^CflDjtlSWJfflr^^^A/o Multires ^77^7 ttH<1c£l\ 
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Vertex Groups 
(TI£?JI/-7) 

- £i4_h@IiM (ena) 

- 0x4 r-^-f >h (enq) 
-frr.'f W^hy-JI/ (ena) 
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Vertex Groups 

N. SS, £fe£££«UT<£$l\, $6t, Oi-f KweighOfit § ([0.0,1. 0]©trjfflT-)ll^^l/-^rt©lI^ilziiJOS"C5Zi:^r 
Tij5ffJI/-:7ia7-7?a7 ( Skinning Mesh Objects (eng) )~CltfcJ:<teftft£t#: Blender ©ffeO)£<0i§ffiT-fcte;K>ni:?o 0i]a.tf&©fc© 

K^/St"§Zt^'T"#^t"(fct^lS'U^1t?tlt^'vi^K) 0 UfrL&tfbZro^TNi, ¥-K)"C'(^btlt(IL-"tf'-^:S©)TIi^^ , Jl/-^'l^^^$^ 



Typical usage scenarios for Vertex groups 

(J:<fei.TI^^Jl,-^©ffl^) 

^'>e/aS7Z^-Sa>$i+TSIlfrLfeLNfcf, ^^©7n'->T'^i/S$nt7-75 : a7^^aUitoTI^^^-7^i^ > >^©-$P^7-75 : a7©7n•- 
>IC|i^#(tS©(Z^t3tl*t 0 H^lz-^flfcH^lCtt. [0.0 ... 1.0] ©t5HT-^#* (weightC^i-f KOSftJTC***. 

• €T'f77'f7A©iJ)#^lt 

tr^747©£<tt* <77>f 7©K#Ji£]I^ 



Creating Vertex Groups 




TI£^-70f JUS Object Data 0-f>r-"^(©)rt© Vertex Groups (II^JU-^) /t*JUCfrlt**. lI^b-W^Sh-Tl^ 

fttttltf h©f7*JI/ h) . /t*JW4ffi"C* ((D) . 

/t*il*«Cft5 + LMB B LTH^^Iz-^^tlSto ^U-^G)*frtt*0«fl^aiT-[i Group (*feliZ©€fI^tT-lZfetHi' 

Group.nii I1 )-C\;t*JK(D)rtlCa^$tl*t(^0El$r5l<€$^) o 
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Group Name 
Active Group 

Deleting vertex Groups 

▼ Vertex Gt 




Locking Vertex Groups 

Working with Content of Vertex Groups 
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Edit-Mode Weight-Paint Vertex Selection Mode CD^filMzm^X^t. m&9)l-J)tf^)ltflZtfoi:£t)lZ2ii^[;tt: 

• Assign(SJOST): rWeight(Oi^r-):jA±iTOI^$nttfc0©Oi'f K&i£)£®oT. M^TI^^I/-7(CfiJ0^"CSt 

• Remove(R&£) : ;S^6£^-7frbIX0l&££-f (LfctfVCOH' HlfcS'JI&LSt) 

• Select(S^) : y}\,-J\Z-££ft%£m&%M$ll£t 

• DeselectCSftfftiO : 9)l-yiZ$tftZ>±m&0)mmfim[;£t 

^^©TlirweighKOi-f h):j0MA2)«'&9rf „ M0£"OK*>£fel,fcB#l;: % S^H^lZfiJO^TS^i-f hfil^CZT-^^L^to 
Assigning verts to a Group 



1. -»Stt*(ftl/-7lr»f**. 

2. 7S*T-^-?£jiJraL£UlI££ * ShiftRMB 'JiHRUSto 

3. SiJO^T (Assign) LMB O VMtZtiK CtrIG » SiR£79T'f7tfJI<-7tj&;&n (Add Selected to Active Group) £ttli$?a 

1. ?JI/-7-Jffr6tfJl<-7£iItf* 7^T-f^JI/-^lCb*t(®) 

2. 3D tfa-tf-R?, #l^:fciflJnLfel*IRjil£**T * ShiftRMB JiIiRU£? 0 

3. "Ji-f hltfitlJt. Z©fil(iiiW$nTt^tA:T©TI^IZSiJO^"CbnSt((D) 

4. Assign (fijO Ma T) LMB LT\ MW*©3I^^7^t^JI/-7IC s ft^Lfe^i'f h^oTfJ0^T*t((D) 



Assign (fiJOST) ^SiS^*ffllI^€rtfif7(7T<^&(/Jlr-^CiajnL»*t. I/— ^lZ"T T?lZlSlJ 0 ^ T 6tlX I tt^/J U- 



Checking assignments 



&ft Utiles *fll£!7jl/-:7izitjn$ft^ 

< AssigndiJO^T) tf9>£«ir©£&n"a^*o SJO^TIiL^K fc<fT***o ^tl&t^<e$U:iWRUfcDljftC(it/ , CT, 
rWeight:jA*«HtS*$nT^§fi0©Oi'f htfiiJO^Tbtirf ! 

Removing assignments from a Group 

2. Z(j)V)i-yfrt>mr)B£tc^m&t^zz * sum rmb 1 us* 

3. Remove LMB B ^'J^U^t 

fete, Oi-f hf J0^T©BiJl^liP^?nfelI^^JI/-^lciitT^S1*/uo □D^Mtt^VttRftia&O*** 

Using groups for Selecting/Deselecting 

1. (ffi£)A£-£fr-£#Pl,T\ ^H^rogiRSS&LSto 

2. ?JI/-7-5!fr6?Jl<-7£iItf3:?" (7(7T^^JIr-^EL*t) . 




Details, info, download: http://amrc.altervista.org 



Page 387 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Keyboard Shortcuts 



Blender JAwiki PDF Manual conversion by Marco Ardito 



3. SelectCilJR) VMB^VMtZt. JOT^V}l-^\zm^XhtiXi^^tfm^Xi. 3D t'a-tf- KCVW h^tl^to 

4. TOOI^ Deselect (ilfftfTO 7tf'9>£ LMB 0 O'J^tSi:. 7^T-f^Jl/-^SJ0^"Ce.nXL^TI,^©ilW 3D Cn-fl- hrfl?l& 

3D eiL-rtrini^fcgflii'fcbs m-Wfc&zwRtzt. miRfcfram&rMiRUcSS, tfji/-?®rajStfiito$tis*o 

Finding ungrouped verts 

( ?J I- -J\Z AoT I Nfe L nTI £ £*i ? ) 

2. 3D tfa-Jt?- h©7'^-r: Select (SIR) » Ungrouped VarteCittftb-THjft) 
Keyboard Shortcuts 



Vertex Groups 

Assign to New Group 

Assign to Active Group 
Remove from Active Group 
Remove from All 

Set Active Group 
Remove Active Group 
Remove All Groups 



• Assign to New Group (•HJHftl'-^EftD ST) 

• Assign to Active Group (T^r-f^iU— ^ICfflOST) 

• Remove from Active Group C7{7r-f^JI/-^6I^M > ) 

• Remove from All (?/^fr&MMlO 

&0&flgl*CCICBEg$tt3*rC-(ife<, Blender ©If A'- y'a>T-liIX0^^n2.^tLn^+i/v: 

• Set Active Group C7{7T-f?!fllr-7a>Rj£) 

• Set Remove Acive Group(79T4'J'J)\r-J0)ffll&) 

• Set Remove All Groups tt^TQyiV-JfDMVk) 



Vertex Group Management 

' Vertex Groups 



l°P Group 



9>Z Sort Vertex Groups 

'SI Copy Vertex Group 

cS, Copy Vertex Groups to Linked 

cJI Copy Vertex Group to Selected 

<-> Mirror Vertex Group 

X Remove from All Groups 

X Clear Active Group 

X Delete All Groups 



Lock Invert All 
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Sort Vertex Groups (THjftWt-TftV- h) 

m&yb-J%7)l77ly HIM**? 
Copy Vertex Group (THjftWl*-7ft3bf-) 

7{77V;7&]IjS?JI>-:7®:]lf-£Sr&^^^ 

Copy Vertex Groups to Linked ( l J>^L"CL^t©lZTI^^I/-7 ; &Ilt 0 -) 
Copy Vertex Group to Selected (il^Lfcfe©iai,6^-7£Ht:-) 

Mirror Vertex Group (H^^JI/— Jx$e) 

«UTl^TI£frbilt 0 -L£toM^^ 
Remove from All Groups 7ft bl5«<) (P30Ufc!7JU-7£H:*a!iTl-) 

Clear Active group (7W-fWJU— (P^UfcWU-^Cttjfca-Ct) 
Delete All Groups (£?JU-7£8"JIS0 

Lock All 

£{7JI/-?£Py{? 
Unlock All 

Lock_lnvert All 

Hints 

(t>h) 
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r© 



ah msssa^Esm 

mChest I 0.057 |Gb|S3 

ml'elvi s I 27 S^tS 
n-Tni-.o u.314 E|g 

shrink wrap-map 0.914 Gjg S3 
Normalize | ^) Copy ] 

i>m m&9)l-y VffiftZtlTHZ&iZ* m&y'Jl-yPW&iMBte [0.0, 1.0] ©fgfflflOi'f Hfi£f#^t o Blender & Vertex Weights ;t 
• «filA-((D) 



Vertex Group Categories 

(TI^Iz-T^tIPJ) 

mnotZ^b Blender fl)TI^^I/-^(Z«ftfeATd' l JttfeO^A/o ftffiMlZlit^TI^UJ^CSSftl^to 11^^I/-^MSW6*t 

The Deform Groups 

^•r>a©ffS©TI^©t^"C©^TT^i^ NDfctH** SjSfcf 1.0 lz&92rr o Blender -CitZQUmt'PLQZWZ-f a 

The Other Groups 

HiS^JIz-^OflfeOffiL^ttt^T Other At JUICSfcitoSLto zabfclHjft{/JU-7 , ttS/i-f7*+-» ^77^76^(0*^0^0^0 -©*t 
zf l JI^(i(3/vi:?lzj:L\=SBil^ciLN(Z)-C\ m$M% Other bSo"lti:Ufc 0 

The Weight Table 

(7x4 r-T-7'Jlz) 



9i< hT-7JK0«-TTlZli4O0)WS«j6^!y&0St: 



mChest 


0.057 Qg 


ssl 


mPelvis 


0.227 |C|g 


53 




mTorso 


0.314 |Gjg 


>^ 




[shrin^rapmap 


0 716 pig 


53 





Set the Active Group 
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Overlays 




[K3 



□splay Weights in Edit Mode 



7P;tT^viJl/7(N)r Mesh Display(^vaa^) /1*M^>ttT\ Show Weights *7vay%^y)]\ZLT<t££l\ 0 Zotftt£79f<CJUm 




It- KT-flWi'f h 

Edit Weights in Edit Mode 

Hilt- FWi-f h7^tR9a)(ii^lCffimi360SLto ^>r>a©-r^T(7)^i*7|-^va>^iJffl"(:^. Oi-f HISSilflUfclSgMtti-r h 



— — n 

mChest 


0.057 


% 


ssl 


■ ; 


0.227 


% 




1 mTorso 


•0.314 ' C^g 


S3 ■ 




0 7 16 \%, 





Change a weight 



Mil 

mChest 


0.057 








0.227 


% 




mTorso 


0314 l%S3| 


shnnkwrapmap 


'0.716 • |E^| 



Paste a weight to other verts 



mChest 


0.057 


% 




• 


0.227 


% 




mTorso 


0.314 




shnnkwrapmap 


0 7 16 


3n 





Delete a weight from a Group 
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The Function bar 







All 


Deform 


Other 




mChest 


0.563 


% 


S3 


mCollarRight 


0.300 


% 


S3 


Normal i 2 




0.137 


% 


S3 


e 


Copy 





Normalize ( IE ffl.it) 
Copy(Ht°-) 



Tr^nz^taf. Normalize ( lEfflit)t Copyat 0 -)li«7tf'->£(l£ftfflLrf 
About locked Vertex Groups 
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Weight Paint in a nutshell 




• Weight Paint (Si^ W >h) HJllit- KjCz- (/toh*-=Ctrte Tab)frt>Atl*to iHRUt^^va^'yi^ hCttfeflWW h 

• Oi'f r-©^f-va>l^^10tl2)feli. User Preferences (ZL— +f— IS^) © System (v7nt/x) StflC&S, Custom Weight Paint 



Ctrl LMB r IS, IjtSroOi'f hffifc^J-jflUfclftj&aWl-f hMIC^^^to 

AltLMBGSffUTh"^ 
tetter— >a>£#3 

AltCtrl LMB 0 LT K^ytf 

AltB £1$ LTWMf>#K-#-£h"^>/U 3D ^>K5T?JUfc^£LfclM»#*MRL$*o C0«Sfflrt€(tSSS®f 
5Cfab«*To ^r>^-^-£IX0R&<(;:li AltB £to-Jf l/C<££l^ 



Weight Paint Mode 

attaint. 

The weighting Color Code 





1 


1 


1 


1 


1 




1 
















H2 




r 0.8 0.9 1 


.0 



03 : }J7-7A9 h^AtfflWi'f h 



±i£0a7-:i-H;:fln*T. Blended ^ 
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Brushes 




V-)\,VT)V? (Z&2> 7» 



^yh[Zimmmz>'z>vtf<&W?th\ *nA KOHE-K T#^*(i. Blender ^y-)lyT)l7[zy^y)U^mXZ^tto Z)'=>vlU-)l(D 

The main brush properties 

WeighK^i-f h) 
Strength(^Jt) 
Radius 

zo)¥mz. ^vmmum&kmte ^yv^z^y^m^^-^-^-viivvx-^x^zthx^t. tizutziz 
fefe" f zwm. ^^vyvy^y^'mmmvztto mu^^^tcmzit. mmmz lmb v%9 i mlt<ic<<i\ tuia^ 

OT"t Esc UT\ aftOttJtCRtCfcfifT^I'o 

Blend mode h"€- K) 

7»0:>'l/> My VWzm-fifeZ-OT'i Hmm&9")l-y\zmmtZ>m&mSt „ Blender (Zli7S!H©^U> Kt- Ktf 
&9i:T: 

• Mix(5«><77) : C0^'U> Kt- rWi'f HIIS. ^aO)BI W4«+»|K'^f>hLfck#U:» S*IWlzfeif0-3< SflWi'T h fir£*L 
£* 0 Strength^) IS gH^i-f HufeifOO<©lZ^fe7hP-!70lll3S^8!)Sto fefc Strength = 1.0 Ofc^li g SiaM" htffe£5iZ 
^OhStU ■Ji'f h = 0.0 ©fc^li^lifflfcL-SttA/o 

• Add( 2)D$t) : -®7V> Kt- h""C-li, fltS«5i-f MItf'TI£ r ?i'f K £$n£t 0 Strength (i* hP— ^CTfclZS^tlS^l'f ha^tf)** „ 
fc£U -}=j*At 1.0 Sttjta^i'f HtS^f>hb*t*/w. 

• Subtracting) : C©^U>r=€-h"T?tt, »Jfr5x-f HltfUj^i'f hfr6 MLSIfrtlSto Strength li^hP-^klCll^tlS'^i'f hm 

o fe€U 7»ia 0.0 ftTiaa^i-f hS^-OhLStt/uo 

• Lighten (W3<* 5) : C07'U> Kt- FOJI^Oi-f Hlli. Mix 7U> h"€- HZj:«!5lfei«'5i'f r-kLTiB^n*to tfe\ B#5l4 
h^TIslS'71'f r-felttfftfflLirf,, gflOi'f h^±lalS'7i'f httfcfcUSttA/o 

• Darken(l»<t5):CCD^U>h"€-h"0*iS , 7i'f Mitt* Lighten ?U>Kt-RZj:<iBt"a^* o fe£* B#5i-f h^lslS^i-f h£W 
WfflL^to ItJi-f MnW^E-f Hi^-fbLSt+A/o 

• Multiply(ilg) : H^H" hfcj&^i-f hfit^HS o Subtract lOWBrCl^ttf, IXOI&ftn^OH' HDSIZ, On' Hit©*.© 

• BluKSfr U) : ifiBMCWx-f MtftSfrCLJSfcU**. TOOi-f Mlttfttil&lSto Strength ia&>L©M«£;*i>) 
it 0 



Normalize Options 



Blender (i, f$#T©t^T©TI^^ji / -7©g»ilE^klcMt Wva>tM^.St: 
Auto Normalize (gjttlEJIHb) 

0.0 #6 1.0 ©MflffltOttx-f h*j*OCfau*M*t. fcCUttttUi, njftWl^W^^-7Z>i-2a>JB©*»WU-^fcLTtt 
frtlS^lZ, Blender li^lCSLMZMilLtOi'f MKWSIRfcm^to Ctlli Blender *\ T^T0«7tf->(^LT^Mfl:£fT 

to 

Multi-Paint 

9&\jttUL&9h-yt*T\z* mm\zMyh^f 0 7-^n.7^mzUMz[t^mz\ fc&nft-Xtf-y*mszkT'tiL®L<J)m& 
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The Brush stroke definition 




Stroke iWl 



Stroke Method (7 r-P-^^;S) 

• Airbrush ( 17^7 s/) n^mimizm. ^ y m^mmimutt u?u-) 

• Space(F«HKl) : ^mmm*&%m^Ct\ZW&\jtt (TIS#BS) 

• Dots( r-'^h) : ^^-^S&gtSiKfcl/l^Or-LSt 

Rate ( b- V) (Airbrush Mm ) 
Spacing ( Pel Pm) (Space Hffl) 
Jitter(yV5-) 

Smooth Stroked hP-WIPs]) 

Radius (■¥•*!) 

Factor(i&£) 



The brush Falloff curve 




The brush appearance 



(?»0Jlfcg) 
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Show Brush C/^vIStjO 

Color setter (fe) 

Custom lcon(3b7.5A7'fIl>) 



Brush presets 

Blender \Z[ZJ7i><Dj*)fryhtflKOfrffit)oTl&t FftKBItt ^kj»7a;tx-f £;T5r<£$U) : 

• Mix, Draw, Brush: ^(OM\t^^if(J)WM^oZ^if^ r-£lH<fcb> %¥??M&.*r- Kftttt^t 

• Add: Jjnlfrlfet- KtttL^t 

• Subtract: &3t?U> Kfcffilt** 

• Lighten: WS<t5^U>h ,: E- K^L^t 

• Darken: Bt<t§^'b> Kt- K«fcl*S* 

• Multiply: WStfVU Kt- KMl*** 

• Blur: ia-frU7U> h"t- Ktttl^T 

Customizing brush color space 




Blender TMWx-f h^-f >r>fflfelZfi&9fe©fGH$A797'fXC#*to fffcCJCraj^-JtoKttfcT?***. fct*tfir?fc<06ll(maya 0) 
2J7.97'fXli User Preferences CL-+f-|SS) © System(5/3.TA) $7"CfT*.£T 0 

Selection Masking 



Select t-KlCtt "Ji-f r^-f^ht-KMSWjftl^KofrfcOSt: 
3. gfty-JUi&afcflfc^aSt: 



Details about selecting 



• RMB CJ- - tfe©® 0 iUIiRlClJ o Shift RMB J^L^t 

• A--r^T(AII)©®^jHR,itli«©^l^ 

• B-ft"f9*(Box)gft 

• C-n(Circle)illR 

• L- (7^7A-VJI/©TlCfe5)o6tfofe (Linked) fcCDfcilft 

• Ctrll-SJRQJEJEC Inverse) 

^ Deform) V)l-y<DmiR 
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Vertex Selection Masking 




nrr 0 

Face Selection Masking 



hide/Unhide Races 
hide/Unhide Vertices 

(TI^©g^/#a^) 
3. jURH^fl^t-KIZMOa:* 
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zmtZs utifc® [zmt sm j&i*Ritifc tret - 

The Clipping Border 




to 



Weight Paint Options 




Active All 




All faces (1"^T©S 

*7l;:*3fc» *-VJI/©S^nfe®lZJltSlI^€lt$M>hL*to ^S/aF«3T?li|g|»iZttS§«l*«feS©lZ, Jfi<C 

Normals (Sift) 
SprayOTU-) 
Restrict 

X-mirror(X-5"7— ) 



Topology MirrorC r-/ttP 5?— ) 
Input Samples(A:fr©+f>7"Jl,) 
Show Zero Weights (Oi-f KO^Stk) 

• None - H^L^ti/v 

• Active - 7(7r-f^Jl-^U:Kb"ClvHtf**L*t 

• aii - ms^Jiz-^fciiftigi^ict^ra^L^t 

Unified Settings IS : 7»© Size (tMXh Strength (3£$) fejfctf Weight (flx-f h) £^>>SiJ01££rii£K^>P B ir£iic 
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• Restrict(fiJPS): yVftfUVxl Wb-TCtVlzVxj htfoW-6ftfc]lljft£€tt, /^>hb**(irL.lv>i-f Kt— <9Df^6tl^i±/ue BE 

• x-mirror(X=^-): ft»CfiW^^a>B* A»^¥ffi3t) <; z-y©fc$€ltlll^L*t(AWy^rRl^'CL^fc 

Weight Paint Tools 




Normalize All 



Normalize 



Mirror 



Invert 



Clean 



Levels 



Blend 



Transfer Weights 
Limit Total 



Fix Deforms 



Weight Gradient 



Blender tt^i-f \-^yh0)^m^-)^-^iMXZl^t o Z\(J)V-MtWh'y-)l)UMzWtto 



Weight Painting for Bones 

^»ii'>L/€mzt^#T:-to ^'->«eufct:^>LUfra^fetU9iz, nav ja out rist^j'Sx-f kio-4o%)t-^oc<£$ 

• 7-7fa7^0Sto 

• 7-7?a7©^->^ttiL^&#^^^$tltL^^ya ; &^0$to 

• □©^S/atailRLfcsKSI'C Armature : Ef : -f77-f7^L^t (Modifiers (tf^-f 7) ;t*JW 0 7-7^±70€M£A±ll/C<€£l\o 

• 3D View T?7-7?:i7£&tf » X KEAQS* (Ctrl* Tab 3D > KWE- K&ftfrb) . 

• 7-7?i7ft©iM©fi"-:/£jItfrto 

• RMB 3T?^r>iS»/, "Ji-f h^Oht-KlcAOSto mfcft-V<m^to*J2\Z%mt&>x4 HtifttWWWZs to 

• 9x4 h£^>r-Lrf «, 7n"->©rH0©^'r>ali(ffl^li)^felz-r^^T'to Jt?->^bia?^5l5if SEffl^^lzSPgWlz, Wfelc^bSttS 

to 

j^atfJK-ytflfr'UtSfc, ^^va^^>h$tlT7K->^'l.^^<fe0^to iI0fc£li Object Data (#7"S/i>7 hf □>T*7vh0) 
(Display(^) /t*J|»£fc3» X-Ray(U>r-'7» fctfVUUSto I^Ut^R-li, iK-MB^Tafcfc Octahedron(ASf*) , Stick(7f'ff 
9), B-Bone(B7tf'->K Envelope (I^P-?), WireWV-^b-A) frb3*£t„ Draw Names (sg|ff) frtMCtSfc. TI£9"JI/-7IZ*J 

to 

S^>?t^©y-r>ac:^^^^(7)7-75 : a7tf'fcniS\ X-Mirror(X5^-) tt/a % s*tiiz.£t o *»£*5fc, 9x-f h^l^ftfentf — UfefiiERSfe^iU— 

7*tfgSittlcftbft*r 0 



Weight Painting for Particles 
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OWltiiBrtftSEtt, m&Dl-yZOxJ WsbLTs Object(*?vi9h) H>T**h0 Particles (/H^iW Jt*JUZ*8 Vertex 
Group (IHjftWU-^) fllT\ !I£<7JU-:7<D€liu«/v"C<£$U 0 
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Normalize All 



Normalize 
Mirror 



Invert 



Clean 



Levels 



Blend 



Transfer Weights 



Limit Total 



Fix Deforms 



Weight Gradient 



Blender tMi-f W>\*0)5.&y-)),%-&ffiz.Tltto ZOV-MtM \>*J-)\,I\*MZW)%$ 0 
The Subset Option 

Subset(teffl^#);t7*-$-£#*fc*)MI/fc&9i^ 

• Active Group (T^T-fJUyn—J) 

• Selected Pose Bones (jIJR^OtK-XtK-^) 

• Deform pose Bones (BtJf^/tx—Xitv-^) 

• AH Groups (£tfllr-?) 

^ Blend y-JUEoUT 

Blend y-lV&WJ Ym®MRmM?7&W\ft^WZt*1c\mft\j%t a *ftVXM*mylfW&\zm&x.ttkho 

Normalize All 

^nfn©Ti^icouTs ±m&9')i-y noil r^tHfWic&sjsizLS*. t^TODiM^u-TsiE&teuiji-tf, p^tifc^i/-? 

Operator parameters 




Lock Active (7{7T-f?ft 



Normalize 

(jEJJMfc) 




0.4 1.0 



Operator parameters 
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Mirror 




Operator parameters 



v Mirror Weights 
Flip Group Names 




Mirror Weights ftxA r-£$7— ) 

Flip Group Names (^'JI/-7€^S$e) 

All Groups 

Topology Mirror ( r-^Pv— l^cti)5"7— ) 



• attCOmjftWb-^Wlf, S^-^HUSTOHiL^t (Mirror Weights (5i-f h*27-)*^Sa>€lt*ttl^t, ^r>itfi£^ 



Invert 




• 'Ji-fM.OttQ.OCfctfcStl** 

• -5i>f h 0.5 tt 0.5 CD$£Ttf 

• -5i>fho.otti.o«si$n*t 
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Active Group 
^ Add Weights 
Z Remove Weights 



S Lib SGt ( ffl a P 'A ) 

Add Weights (-Ji-f h££fln) 

Remove Weights (Oi'f h©N'JI&) 

KJEJfcC, 0.0 ©TI^^TI^^Jl/-^e.IX0^#Sto 

Clean 





4JE 


4 

0 




r ■ 



fetes C©IIir(i#McsnTt^L^i'f WII<g^c*n§J:9l^. Show Zero weights (ifPOi'f r-£^) *»a>£ Active {JOt^ZLZ^ 

Operator parameters 




S ub set ( ffl a P ^3" ) 
Limit(») 
Keep Singled 



Levels 

(U^JI/) 
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i. 


II I 

o 



fiS#: R£EJ:S1\ «5i-f Kli 1.0 0.0 STIsl5filli-t2^h$n*1*/uo 

Operator parameters 




Subset «$fflSS#) 
Offset &7M*jV) 

m&9)\^J0)t'<x<D'5x4 Hz, [-1.0,1.0] a)t6fflrt©fiitf£$nsto 

GainCrO) 

SubsetCffifflSP^)^!^ h^t^T, LSto filtt^M^-© K5t0t?tt [-10.0, 10.0] 



ffiht: ^>^7t^Hcs/uefii^©«t?6fca)"c&n, h0§$niii [o.o, i.o] ommfoizmfcznst „ tfdf?Tzo)y-)\,%&?T 
Blend 



mM&tKz, mti&nz\,&Mh,o zzz\ y-Mtouifotz-m& feet if tmmm^w-m^ h£i+3tL-rr 0 zowm* 

(1 + 0 + 0 + 0)/ 4 = 0.25 

• ^ W o.o &SfiTfciB*1\ Mj&0ffi«;£fc9*t!7u o 

• Mtf 1 .0 ftStHtShfeTaWx-f hWfcfcft**. CCT-Ii 0.25 ?*„ 




T-li, SIKTI^lZ^tSTI^^, l>fco§SLTt^"CSWLfefc#, Wi6*3iiMrjrC#3:U:5. CCTtu O&tfofcHjSfclES&COlIjS* 
ScfeCORTrW^Ol-tSLfco ^K^-^TOtilLT^ISJtS 1.0 lights*:, S^Ufell^crfclClSS^Jl^Ct^MSt: 

3o©^s^a>n^T"H*nrteo, nanHjfiUDWSx-f H* (1 + o + o)/3 = 0.333 rr . cotfcfetf jti^izgEfcosbfco 
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3?o)imu<Dm&izm£nTbr). zomtiow-mij h* (o+o+o)/3 = o rt„ ca>fe«>s^ii^a)fe{i*ofe<^jbL*#/uTLt 




• #iilKTI,^0)¥^Oi^ hli (1 + 0) / 2 = 0.5 Vf 0 



Operator parameters 




Factor(^ia) 

7U> W&nz- [O.o, 1 .0] ©l&HflC0ffi£fc9£-f o o.o K^-JHiMtL^/uo ftfttf o J:0*£l*ritf* f£#£ 



Transfer Weights 

jftWU-7lf B W0»W2^{? H^3tf-U*to HflFflWltU (operator wdo);t*JW-M)»ftt*it*Ctabfr**t (&S£) ■ 
Prepare the copy 

Ql?-a>iMI) 
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W^-tmiZtlfis V-^nU&UctZ. ^vi5hMf, t^TM.XTl^^ZtZ&WtffcOSt o 
Call the tool 

?Jl.-:7£?^r:it°-Lrf 0 fc£UyHI^ 
Redo Panel Confusion 



Vz4 J#^^OEL(operatorredo)yt^Jl/^z.§S^^S^i:lZg.cj<^Ln^^/vc )U-Mt. M0^fF^9EUt*Jl/£#oSij0 

L^t#^^oEL;t^j^$9t, Blender (is^i^oi'f v%i.&n\mtcummm\z, mtzmmzmzmLzisiT-u?, 



Wforkaround 



Operator parameters 




Group 



• Active WOrrf) : 70f^'^vi5 h©79T^?Jl/-:7t£|-t:itr-l.i:*o zm^^At, 79t<:Wvi9 htf79T^'£TI£^- 

• AIK T*T) : ittf/Wvi^ h^^T^^yi^ hA> t^T©TI^^l/-^t°-L^to 
Method (^iC) 

• Nearest vertex In face OrtOSifi&H^OifEail^ 

• Nearest Face (It jfifgrji): IE j&i^ 

• Nearest vertex (HifiJgTI/S): fEi£l^ 

• Vertex Indexdl^CDOf vOTM^) (Wtfn\f-^ jyTvOWm'mbtvvn.iZtittMttlSt) 
Replace (W.$$l7l) 

• Empty(£): m&tfyil-yfolZS&xj ht^hSftoT I ^11*1(2'. 70T<yX?yxOHZt£[i<5x4 tttf-ltto 
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Limit total 

Operator parameters 

Subset (fjifflofl^) 
Limit(frJPM) 

=&TI*rl^$n50i-f ND»**(f7*^M*40). 

Weight Gradient (wip) 




Cf7T-Ja>^-JW0S6ffU:Bf-JI*2^LJWa) Weight Tools Wi-f H^-JWCfcSiK^^fttt^ S/a^-MwMHRl***: 

• fM$: Alt LMB B LX K^itf 

• ttittt: AltCtrl LMB 0 £fl L-T h"7Stf 

• Weighted h) - ^f-vaXillSillR^nri^Oi-f hfrb-t?PlC[fi]^oTJ£OT*to 

• Strength(^) -^7^kWlK, ttl*fllttRHWWi-r hfc?7T-*>a>M9£;Itf£fctt3a>lz£*£* 

• Curve(M) -^7J^^*lltt^7T-2a>Ct«*)ft«a)"C* ^f-S/a^aStfM^aiSglu&Ai:* 

Operator parameters 

Type 

• Linear 

• Radial 

X Start 
X End 
Y Start 
YEnd 
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Mesh smoothing 




SubdividsionSurface^fflLTt^to I 1 >y^U>^' l J>^tl?.^;i©JlLM^;±g</c:'$^o 
Sample .blend 



m<J)M0vB-J-Q'%tc&l\Z, ^W>liBlender©*mrto ^tfvii'WJxO HitfUllVC'gIi$tU ^MmWJzOHt. £<0i§ 
l\tcf£<0){t. AHVxOV^WM.mzm bfr(ZT2>£;£. tLX Auto Smooth7^£iIfflLTSiIfro^lZ, |5]-©^'yi^r-rtT'7A-Xfe 

Smooth shading 

mhrnmu^mt^yxK) v±mz7,L-7J?77tvvmmo)bmi%izt%ztJ:t 0 Ma. 

^'vi^h5JlWU"C, Objects- r-TTool Shelft&SSmooth^U^L^to Z.0)t&y[tW 

L-j[iuuzitu^t\ mtcft : M* wz&mttirmmtzmzft^ ^r>i^® 

(Z"smoothing"Jlt4^iiJ0^"C1i-^$^^^/vc 

ZZtfffi bfrU£W0)£ : )U1tB%.ttz.£t o Tool Shelf0Shading panellZ&3Flat7f^>£9lb 



Same mesh smooth shaded 



Smoothing parts of a mesh 

%tcs£(J)Tyy%m%frlZt%fr%m : 8lt%Zti>T-££t 0 EditmodelZAoC. IvftlfrOTfcJIftU Smooth7K$>£9lWUSU«fcg 0 ilfflL 

^vatf'Edit modelI&2>h#li. JHRtt^©I->y©^^"smoothing"Jltt$g(^t 0 H^3frSsCl9$JSnWKU F!at/K$>£>7lWf tl 
IS', lyS/fc^h ("smoothing"Jl1±^NiJl^tS)fcUr^^tSCfc^^to 

Auto Smooth 

5(Clitofc^fe^^feO*to Auto Smooth©{£ET?*o 

Auto smoothing li, PropertiesO'f>h" , ?rt0^^a;t^JR-^'fbtSCt* f i:"#*t"o JktflftJf 0?^, 

*9Ja» ^tlit^f , n^©®^FIati:L"CiS^^nTl^§i:, Auto Smoothtf7^T<:Mb£ftl>t£lZ^nb0vi-fV 
^WM^tlftlV^CffitUTOE^LV ZO&oiZUoTl^Mts tfO)ffi-£¥-ffiittZO)t\ ^LTAuto Smooth7 



Example mesh with Auto 
Smooth enabled 

Edge Split Modifier 
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Edge Split modifier 
enabled 



Edge Splif Ef 4?M 7Sfcfflt Auto SmoothlCftlfcjS^§#§tfct(C, JMMt^*If StaiR"PtS«l:5CftO*t a 
Edge Angle 

T9^fKi(DAM1tKMlX % fcf®If2/*t5MM1"5fi*tHU6L*t. Auto SmoothlZftlTL^to ft)tliO o ftb18O°0P B iri££Z:'#rf 0 
Sharp Angles 

S/V-^fcl^EPSoltfel^S/SffifflUT^ifaXaL^ftJSX-^SJtS^S^LSto Edit model? , ly$/JI/-?0fcy hfcg&tSCfctff 
#^to fiiJ^tf Alto Shift RMB J£i$fflLT\ ^©^Edge menuT:S/V-:7i:LT7-*>!7L£t (CtrlE>Mark Sharp 0 ) 




Smoothing the mesh geometry 

Edit modeT-%.<DV?tlfr%MmT-Z%t: 

• Smooth 

• Subdivide Smooth 

subdi\fldey-Jl/£fi£fflLfegL smooth ;T5*-*-*HSU SH^OW^iWfe^ttlzbSto Ctlli, ■$Nb€r'f77<7*ffi 

• Bevel 

*T-T77-f7 

Smooth Modifier 

SmoothT'0Edit modey-jl/0J:9fcftli£tUi:t o H^^U-^ffiffiLT^^>a0l#S0SP^ , lc5iffltSCfct.T?^*to 
Bevel Modifier 

Edit modeT"0 Bevel tool 0J5&«*ftb**o ftJf 0U£lMil, StliI^S/"©M*0filT"iii^1-S«J:?l^^tSCfctfr^ 

to 
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Subsurf 

Subdivision Surface Modifier 

Catmull-Clark subdivision! ;f bfrfel£JI£±fi!tL£f „ IIUM92?& subdivision creasesT '^STg>^\ SfcttWECPlySfc 
"sharp" (Zix^UT, EdqeSplit modifier (set to From Marked As Sharp) ^Subsurf modifierJ:9fcHu(CiiAnT§Cfcr£S"C££'to 






using creased 
edges, and resulting 
subsurf artifacts 



Extra edge loops 
added 



■5V view showing 
creased edges (pink) 
and added edges 
loops (yellow) 
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Mesh Clean-up 

znb0>y-Jl,li3&fcLfcS/"#^ 
[edit] Fill Holes 

€- K: MM €- K 

^li-: MeshOyva) » Clean up ((?y->7sCf) » Fill Holes (7X£tiS/)5) 

[edit] Split Non-Planar Faces 

h": *§» t- K 

jCa— : Mesh^yya) » Clean up({7'J— >7S00 » Split Non-Planar Faces (£ s Fiii i &$MM) 

[edit] Delete Loose Geometry 

(91&&MH3 
h": fl* K 

^Ii-: MeshC^va) » Clean up ({7'J->7'>7) » Delete Loose 

[edit] Degenerate Dissolve 

(*#£o£;#fi?) 
€- K: HH €- h" 

^Za— : MeshC^yvn.) » Clean up (9'J— >7y7) » Degenerate Dissolve (:£cf£o£;||$?) 
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Curves 

Curves/ftHfc Surfaces/ffiB (i Blender *J*JxO hfl-ST-t . &®m%VT-\tteW¥M®tT-mffiZti$t a 

Blender tt BezierKyX) M&t NURBS fflUfe^l/fflatO^bfefil^Tl^to NURBS fcli Non-Uniform Rational B-Splines(^^]-^ 



ItTSZ^mmd) ft LffiL (extruding) OJafttT'JrdfflBfctt. fi^^9lf^t©^^Jffl"C^to -#T\ lft*ftMjftU^I/Cjtftt3«D 



Tutorials 



Curve Primitives 



Add Curve ^Za-lZBIender li50©M7U5T^'£fflSUTl^T: 



Bezier Curve ( Ay 

20©frJM£J#O x 2D AylMSilAPUfTo 

Bezier Circle ( a; vin) 

ffll^fen^© 2D Avlffll^iiiPU^t (40©fiJ^P,^"CT#"CL^t)o 
NURBS Curve (NURBSM) 

4C>©frjMtiS)-& knot£J#0, mi^tc 2D NURBS MSilflPUrf D 
NURBS Circle(NURBSH) 

ffli;tnJf^©2D NURBS fi^iIiPL^t(S^lJ^^TT#"CL^t)o 
Path(;U/ij§S§) 

fflltfc 3D NURBS M£ilflPbrf „ 5O0^5iJUtfi]^P^t Endpoint (*t£)knot CurvePath(fi^i^iE§)iS^^iJffl"C'^ 

to 



Bezier Curves 



^vTM%(J)faMT*>b{ZU%wmh\Mm& (Control Point)tA>KJUHandle)rto -O0$j^^©rBll^li-tZ^>K*^©fil,l)^O 

=to)^t. zyviOhmmzfe'DTmfrttznm-ttMte mtztftzzmitto cut* speed ipo ^■h^u^mt^ztx-m.'m^m^t 0 




Editing Bezier Curves 



Details, info, download: http://amrc.altervista.org 



Page 412 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Smoothing the mesh geometry Blender JAwiki PDF Manual conversion by Marco Ardito 



1. tt^tt^ShiftAT?Add(jiJn)^Za-Wyi±lLX, Curve(M) » BezierKvI) £5I/v"C-i£flnU** 0 

2. ^TabSffLTHHt-HZAOSto 

3. fflm&0)—O%MhjT-WlfrL£t o fflm&0)iiLW0)&M[Z[t LMBOS. *V>tJKZli RMB 0 3rfji:oT</c£l^o 

frM££blziiJDT3lzi;J: 

1. m^onm^PUit^-omvtto 

2. Wfcffl/C Subdivide (in$Mt)Wtfi;*. 

3. #fi]E&IZ F6 {EffUT5MM«**Ht8Cfct"C#*t. 




$blZ VT va-h^hli Free(7 l J-)tAligned(S5iJ)y\>KJI/^r)^z.§0l^^^to 



Curve Properties 

(M©7PA>f) 

ffl^07PAx^li Object Data H>T=lF7.r-riS^T'^t (Ti0fl^) o 




fl$§0 Shape A*JI/ 



2D/3D 

Resolution (Mi^JS) 

*KJl3&S*iJt5p^F H 1lz^fiJt$n5^©l!t$^Sto M Jf ©MIZJSDTM©;! bfr£tfiiML£?„ Preview U SDHim? 

Render U |fc^(iffi$|©b>#U>>JB#©#fcJt£&to£*o Render U flttfn (0) lZ|££$tl5fc. Preview U Rjfetf 
3Dffi@g^U>£|>g©M^©^^lZ^t2t!fe 




fl¥&j£ 3 ©tts&C£)fc 12 roftH(^) 



Twisting (teUtl) 

3D anizii. ffi»p-£juz) XY¥®±(zfei\fijip^^'fcOSto z©iS^iia$I©^Hlz^ffl-rsfeDO^ftilHz^*to 
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Mlnlmum<Dto\MtftO fif£ (£) t Tangent QfeltfVBrttOftfft 



Fill(ffl5S0) 

Fill \ts Bevel ^JI£Lfcfc£©fli!&a>a*£&£&fc£t (Bevel 0)mmt®Mj$$) „ Half(A-7* f 7*Jl/r-)IZl££t Sfcs 
#0mi"Cg^£ft£-r o Fill Deformed CffiSSSOlSTW^aMiftll© Fill * i>T4y*-Vtt77470)mmm£'n?frmz'mft 




Fill Ha/f Fu// (£)lzl££$nfc[M 



Path/CurveTDeform(A7«$») 

iCM^UtLTfjg?!!^ Curve Deform(ftM^^)^P/tr'fSffi9^^t*Jffl$tl§^S/a>'Ct 0 Radi us C3M£>* Stretch (7 
hbsf h Bounds Clamp(^^IU^) tt, ^'vi7 h^fi^^'©J:?(Z^jfflt2.©^i)|ISt5^^a>rto if «#0'J>7£^lt<£$ 

/t7s/^lCOl^fc^i¥L< » 
Geometry 



Mflv^HJA^Jl, 

Modification (|£ff2) 
Offset (#7-fef h) 

T?*i\> KCtt, Text *7 vi7 Hifii^LT»nrf o Offset ^vaXiX^fBl^^e^^lb^ti^t 
Extrude (ffLtHL) 

BevelKAJl,) 

Depth(;£ff) 




Bevel 0)m£%£ttm% 
Resolution($?f|>Jf ) 




Bevel Q)m% Jf 



Taper Objects- A-7r7vi 7 r-) 

M£T-;t-iQlUT5fcMcl,rfc Taper Object ©$iJ^^^lt)/te^^/JV[H]$E^ti2.Ci:T\ T-A-*0I©J±¥£^;t2>Z£:£"C 
tS* o Taper Object IClJfe0»j|0&£IS£~U'££-r „ Taper Object 0A> RWJ#P££$§ll-f 2>t, ^0*7 vi 7 r-0ff2 W^frO 
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rr 0 




^yittHS Taper Object fc LTteEffiflfi IS ( £ ) fcteffl & IS ( £ ) 



Bevel Object ( KK) IJtJ vi 0 h) 

^iftHS^lft&t Bevel Object fcl/CttoT'VUMnitafc, ffi^li¥®©ft^ttl^^OSto -^vin£ Bevel Object i:UT 
^?tntt©fl$ttlc60*to Bevel Object (Zlifife©ffllSG)»^^r#Sto Bevel Object 0A> Hil^ttftjAMIRtSi:, tcCW^ 




Bevel Object fcLTA vlffi Jt£ Lfe ffi H ( £ ) SflHSttJl L fe ffi S£ 

(*r) 



Fill Caps(3S£*S»2FC) 

Map Taper(T— A— 7^t°>^) 

Taper Object fcffioT Start/End Bevel Factor SgEMUfc ft fcffl0#7$fa>T?*. Map Taper #7i/a>lift!|&£i*T"life<'WI/ini 




Map Taper £M LT L \fe I ( £ ) £M Ufe ££ ) 



Start Bevel Factor (P»1$k^,M&£fc)fccfctf End Bevel Factor(Hag^JI/^HS) 

ffl^©tr©aJ^^b^^;i/^tetoSa>fr^*tf)5^S/a>T-t o Start Bevel Factor § 0.5 C±tf3fc, ttHffl§8$Sftgfr6 50% ©SMC 
fcfeSMRfffre^JWBa^S&fttt (*3l±M£»rf ) . End Bevel Factor £ 0.25 rCTtfSfc, M0*t,6fte> 25% CDMIC 




A Curve with no Bevel factor $ffifc&:Lifi|ft(£) % 50% Start Bevel Factor 
fc^LfcftllC**)* 25% End Bevel Factor £Jt£Lfcfiii§(£) 



Path Animation 

Path Animation ISSli, t'^oT^fligi&lc^T^I/i^ h*IWntfi5frftftft*t, If UttWJ^CTK^^o 
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ffifet © Active Spline /t* 



Active Spline A°*jUi ftmMt- K \Zl^tZ\ZfeXtt 0 

Cyclic (flf2S/JI/-?) 

Resolution (JftftJS) 

Interpolation (ISPhI) 
Tilt(M£) 

Radius 

Smooth (7Jx-X) 



Non-Uniform Rational B-Splines (NURBS) 

(NURBS) 

^S/"l^2/i5ht NURBS *JyTOVO)X%t±mw-l[$. ^yxm^tf^UiUX^Ztlrt 0 fefca-tittS/iHIiHG) £Mm~Qth\ 
NURBS HI* nrto NURBS |ftlil^(Z«$tfelSlZ60^*to mXtlX W\k\ped\a*-V(&m&Z-B*m*- : M&Qtt*h,) 

zm*TfrT<t£zi\ m&\z[t. ±T&<D*yxmWiO)Wifto)&<tf nurbs fillip D#&TW6ti$to jut nurbs a^^^t^ic 

Editing NURBS Curves 

(nurbs aprons) 

NURBS ffl^(i9J^P^0feS$ltl^b"C^i»Uito 

1. *ShiftAT"Add *Za-WtftflU Curve » NURBS curve (NURBSiJ-7) "C"ffiH£l£SLSto 

2. ^TabSffLTSsHt-KlZAO^to 

3. *!Jffll^©--3$g/uT s ill^U*to*iJ^^iG)*frt&<4S§fii^"r5lCli LMBCS* **>-feJb*3IHi RMB '".J £te?T<€£l\, 

4. «lJpjiS€lS^LfelMi-&lZtt, ffi&QMM&atf* W fcflLT Subdivide (ta^Mb) Snti/**. F6 £JfPLT, a-$Jf»£ft£U 

Active Spline 



NURBS Active Spline A* 



NURBS ^S/"i{7h!r#Wfefca)©--D^^nof vector rto zm*-ilffl»fitfrb&9, ttHHC&S*lJ®^0^WS^«)SC!)l^1Otltto 
knot vector ^EfiSiiBfttSCfcliT-^ttA/^, Active Spline /t*JUZifc3 Endpoint(HjA) fcJtf Bezier(A;yT)*>>a>£;frLT^b£fi2> 
Zfc^-^to fefc Endpointt Bezier IS^Ml^c NURBS fi*HZ©fc{$fctU:?o 



Cyclic(flf3S) 
NURBS 




Cyclic #'M$nt NURBS M 
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BezierKvi) 

nurbs toMWyxtoWM&ofcMMblttt 
End point 




Endpointtf'^fc NURBS M 



Ordar(&fc) 

nurbs mm®%.mt. a*iuc&3§ij#P£0§;#$GSi£;*^ 



mitt* mmzfozmm&nmzfctT. orderi^SMMHij 2-6 izkorr „ 




^^(iijfWJ.effiir^ nurbs ffifH 



Path 

±lB©tteOfilIliJ;<iUi:Lr^t)ntto Path Animation ^va>^«ISnTl^ts t"9L^tfillT"fcyUi:LT^9^T"#Sto 
Object Data(^vi^ hf-9)X^T*7.r-T"*iJffl~e'£2> Path 0^va>li, Active Spline yfcSgi/fc&ll-tfel^fcfcl&ttli, 3D NURBS ffiUfc 
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**^-JUi ^iienIfc(^ILJfe©T\ LMB O0{M«lj|&£a£Cttfl?** iSWflfrJM'VflilflPia * Shift LMB 

B S^T-fr^S, tL^feM^T'to 

L (Sfcii ctriL) li^^-vjwz-SifiiM&iMfc, *ft(zR#5fc©r*T(m*&*ntf » l^i;ftfllzmJI*3t*TM)£Stt(z;bq;iS 
to Bezier lzm*3;*±jg£li, ilftLfcA^KJUZ L ftflKfc, M^^k^tllCji^ofefcCOSt^'CS^CkX-to 

(Select) ^Ii- 

ttflt|lt§t^T:0r±i860jaW^i/a>I* 3D bfa-COAstf-O) il^ (Select) *Zn.-[Z£tltobtVZV%T * i¥*lll£MTlA£SUfcg 0 

7>#.Z*31#? (Random...) 
JS$e( Inverse) 

£T£jHR/Jgl& (Select/Deselect All) 
^ffcjlJR (Border Select) 

Ctlb(0^S/3>ai-^T ^'vi^ h- K (enl£ PD£lEfe£&5, mMWHrbSI'Cm t-KTrffl timWSl (Border Select) 
iCOtxTIi, £MIenlTltIm?tlTL^t) 0 



m S ^klZS^/^if ( Every Nth) 

h": K 

^Ii-: MR (Select) » fi-rfj-ljR (Every Nth) 

ft $0/ftl££SI^/fi?f& (Select/Deselect First/Last) 

€- K: flS €- h" 

^li-: Select(ilJfl) » JifMjiJR/fi? P& (Select/Deselect First), Select » ftffc&MR/ffiNE (Select/Deselect Last) 

tf...)o 

$Llfft%M1R ( Select Next/Previous) 

€- K: flS €- K 

^li-: jl^ (Select) » #j£iStR (Select Next) , (Select) » hu^S^ (Select Previous) 

J:0#</J:Q^fe<jltt(More and Less) 

€- h": *§» t- K 

ilwMr-: Ctrl+ NumPad/Ctrl- NumPad 

^li-: JiiR (Select) » £0&<J£Q'P13.< (More/Less) 

Z0P2Ott3£a)iil#^L^tc *r>:LlZStt5l5l£%fE (en) MTl^f n ^aaflfrflflJffljSUZftl/C $i)ffl££«bbfcDi§fobfcQt5fc 
iit>C0t>a)"C-1" o 

7JI/Zfg:XAtt*r>:iJl©fc^^ 

• W*<(More):aiRUfct!lPjSlftlftlC, Sg* t oTl^t^TM(2OJ5l±0)ii^fcfc r JSt)^Sl^t o 

• (Less): gflUfcflJ^£*tl£ft(ZO(,vc\ ^©^lz3R^Tt^rt^-C©J^^SW$nTimi*, SttbfeS*IZl,i:* 0 

CftliJfca>20fiftilsl/Ut**": 

• 1 oglZ. ajS|©rt^T®j*J^^!ySW$nTLmrafce#*1*A;(J:0 / >fe<(Less) Ttt, KfrVa^liT ^T. SIZSW$tlfc* 
*T?to ^«sfetfb J:0£<(More) T?ttt5afilP'C**1*A/) . £IZ, if©*iJ$P^t,a^$tl"CL^L^ii^tl^lL;z:k^W^.*to 
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Curve Editing 



Curve Display 
Display Options 

imMt-FOtZ. 7P^T-f^iJI/7(N) ©Curve Display Itf-MZ, 3D fa-it?- R-©fifS^0#:7$/3>tf&O£to 
l\y HJKHandles) 

Normals) 
;£*I+MX( Normal Size) 

Hiding Elements 

Hilt- KTIi . SWU^RILfeOlia^LfeOT^Sto Wm±C%<(Dmm®to$&MUZ?)\>Tl£f£t%t£\Z&&5Zto 

H 3D Curve (fiH) » Show/Hide (S^/PIT) » Hide Selected (iMftl/tH3fc©£R§t) *ZzL-*7va> 

AltH 3D OOKO^tf-G) Curve(ffiH) » Show/Hide (S^/PIt ) » Show Hidden([SILfcfe©£S^) 

IAS*. 

o ShiftH %tii?frs 3D Curve(M) » Show/Hide (g^/[i,f.t) » Hide Unselected(jMjRLTIA&IAfcO)£Bl*) * 

Za-*72/a:/SttlA** 8 



Basic Curve Editing (translation, rotation, scale) 

€- K: fISt- K 
*9Mr— : G/R/S 

Curve » Transform( Y^TO^-L) » Move,Rotate,Scale(^i!],0$E,fj£;£$i'M, ... 
Blender (Dtil<DWmm®lZ s tomMffltiUmmG)* 0$e(R). ll^<h(S^aM?iat (3DffiM(Dift) . iii-rat 

Snapping 

h": SHHt- K 
/1*JI/: ftH^-JI* 

ffil&fltif JiEgfitia* *yi>D.0)7J-vy feBifEbg:*., UW&UV; h"JUii?56tu ^ng#©rtSU(7!7T^teaiS©fteS*)^L^, 7^7 



Deforming Tools 

h": H 
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^li-: Curve(fifel) » Transform( Y^jTO^—K) 

$tWV-)\, **fc»(To Sphere) , \kh Iff (Shear) , rgffi (Warp) tWtfi\< (Push/Pull) Icoivm 3D®M^I<fc"?l^ 
ttJ02O, Tilt(M£) t M/E3I (Shrink/Fatten Radius) IS mmWlftl tiMl/U^to 

Smoothing 

OsL-X) 

t- h": K 

TtvyMP-: W » SmoothUL-X) 

Mirror 

=E- h": H^t- H 
t^r-+-:CtrlM 

^Za— : Curve (Effi$l) » MirroKS?— ) 

Set Bezier Handle Type 

=E- h": H^t- K 

Curve Tools (M^-Jl/) » Handles (A> KJW 
t^MP-: V 

^Ii-: Curve(M) » Control Points (frj#p,£) » Set Handle Type(A> YlWyO)^) 

)\y vmmt ^v'j-tMi o)ynrtf<<T\ ffiirotti^t^socfftnst „ fefc^tt' vector a> kju i^oif *nrai^-:i-- 
Extending Curves 

=E- K: fl*^- K 

tv^h*-: Ctrl LMB B E 

^Ii-: Curve(fili) » Extrude (flLtBU) 

M£- a fttlti:. ^Zfrbff l-tHf fi\ Ctrl LMB OWOTfr£fcA> FJI/£Sl^ffrUvtz>7*> r-£iiJn"C£rf (HI5£ (Hi, fJrfc&frlMS 
£JoLTfrfc&t^>r-££ISLrr)o^^ 

^vatitoT. HtiliRi}?' I^CtrlLMB B-W^?5£irC"te, fI»*©^'vi^r-0*(C|frtfeafel^#2.^liT'^^/v o ^©tftiriS, 

( iz^> kd^ii^ t-) Bi^(7)afei^2og)^5j-i^^. m.no)^mw.mt^M--' smpm\.<mu bat (Add gaflp) *zn-) . . . 

Subdivision 

CSfflSHfc) 

€- h": Slit- H 

A*Jk Curve Tools (M^-JI/) 

TftyMp-: W » 1 

t-j.—. Curve(M) » Segments (t^>r-) » Subdivide {WA\t) 
Duplication 
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mm 

TtoMP-: ^ ShiftD 

^Ii-: Curve (tffi&l) » Duplicate (USD 
Joining Curve Segments 



€- h": K 
**Mr-:F 
^Ii-: Curve ( 



» Make Segment(-tZ^>> h£fE5) 




2i(»m$. 



NURBS AH) 
Separating Curves 



(AflftOK 



I) 



^Ii- : Curve (Eft 



0 » Separate (JW*72k9 hUSME 



Deleting Elements 

t- h": Slit- K 
7ft«;/MF-:XorDel 

^li-: Curve (ffi$§) » Delete (MR)... 



(Selected) 
(Segment) 
t^T(AII) 
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Opening and Closing a Curve 

=e- K: fist- h" 

7t^MP-:AltC 

^li-: Curve(M) » Toggle Cyclic 0I/-?#J9#;U 

mttdeVKj vmtmt. ^yxm$v\mteJ\y ^nmj i\y h"ju^so<t©(^^o, nurbs zm^^mm^um^\z&rs<to) 




m^tz&m mwtm& m tfean (solid) 



Switch Direction 

(PS]£0£$e) 

€- K: fISt- K 

7fcyh*-:W»2NumPad 

^Ii-: Curve ( ft $1) » Segments (t^> h) » Switch Direction (|S]£©Jx$e), Specials » Switch Direction(|p]£©Jx$E) 

Converting Tools 

Converting Curve Type 

€- h": fISt- K 

A°*Jk Curve Tools (ftH^-JW 




5> 
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tiaffiXJVxV hPKWtfT-f *VX % NURBS. Po^&WMZ'^T-^tc T %W iTy-frifXiiyZMZtta Set Spline Typett77-f > 

fete, Cm*rRUj^SlX-tta50*#/uo Blender li^tt^t^LJ;^-r. *J^^©^^#UJ;9i:tL^/v... 0 $J*I£ NURBS ft^SfrlZ 

^&-rs^ 300 nurbs m'M&oyn-ytezft? ^vifi^gi^©$ij^ii^(*^^i:2oa)A>K^)icfeo^to 

Convert Curve to Mesh 

€- h": HE- K 

^Ii-: Object (#7 vi 9h) » Convert To 

Convert Mesh to Curve 

; E- h": ^'viO HE- h" 

^Ii-: Object(^'yi^r-) » Convert To (^&) 

Curve Parenting 

€- h": H 
fry Mr-: CMP 

iv*/2tt*hti vm ix (cwp r\ mmyyzo hsi ofr3o©$ijM0 i ccssto 

$"JM£1 *3i:fcli30&tf % vi>7 h£Ctrl RMB 3£ji/vT\ CtrlP^^oTTI^^7U> h£ftO£Tp 

Hooks 

=E- K: HH€- K 
Jt^Mr-: H 

^li-: Curve (fiH) » Control Points (fflfflM) » Hooks(7^) 

Set Goal Weight 

h": K 
^Ii-: W » Zf-JWi-f h<7)l££ 
Set Goal WeightCf-JWi-f h0l££) 
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Curve Deform 

llllflfttQfeJg tt(tftl-rtJUD)fe»li (deformation axis) T?fe3 X, Y s zaiottl/OKifELSto Ztlli. £fl£8l^fllZ*r>a£l]Jb^i:* *3£/a 
tfft||±£m*TlKfcl^Cfc"C-T 0 ^ft^i4lzEft^^[S](^y>>va^tt)^ti:. WjiXIVxO H4tt*frSifi*3<iN 3l£fr3frLSta Blender 

rfMW&jtf 3D ^©frJM© M^(Tilt) ©jil^©^10(Z)ra(fbntj^^i^r-^feL;?. (twist) 0II®tm£?(±0ffl^iik(Z)^£ 
^K<€'?L\)o ¥tl (Radius) 7P;tT-fli. &£&Zc:(^tmTl^/v(l^ 

WM (deformation axis) iZWifctZZt. Track X/Y/Z *"$>tfW,^£?#fc£n^ctT"to ^LTitMf&ria, *r>:L©TI^I/-:7l::&3 

fcroeit&a if s js& zttn-ztt . . . 



Interface 








Set Parent To 




Object 


Ctrl P 


Curve Deform 


Ctrl P | 


Follow Path 




Path Constraint 





^7 U> KM (Make 
Parent) ^Ii- 

#7*/"i<7K*r>:u ^...)tm^zm=?-mmi^(Ctr\P)t. ^7ls>htt0l (Make Parent) XTj- tfgt^£tli:T (^Hl) „ 





53 • 1 J Monkey 




Add Modifier * 








V 3> [curve] [0|O|[-J| U 








( Apply ] (Apply as Shape] ( Copy ] 




Object: Vertex Group: 




( Lj) BezierCurve ] [°°° 




Deformation Axis: 















7_^-va>IS^(Anim settings) )U-)l> 

mm (deformation axis) d)WLM\t^ifn.t^VzO HE** UTfr I*** . Blender 0)t ND»$fili YTt 0 Anim ;t^JKZT>-^>li- 
&Wls)lZfo%, Track X, Y, Z 7K9>£#UT^;t6nrf o 
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M/+t-7i7.A°*j|/ 

Btt®(ntt£)Mr?tt, m&®Mfct(fr&tJVT$ h&wmftMMzmftLzto ttitmrtJVTO Hzmmo)mmff&zt$[ts =tm 

7s Vlrff (Stretch) ^>3>^9fc,^r>a^$/i<7hffl#^, Wlo&im^mz&mT'iii^zTZZt,, ^0IS^lirHj©a$ ; |izft 



Example 



I ,; Mesh 



^ Curve 
^ Surface 
+ Metaball 
F Text 

~K Armature 
ffl Lattice 
X Empty 

Si Camera 



T Lamp 
A Force Field 
A Group Instance 



Monkey £jj|}J0 ! 



C Cube 
# Circle 
© UV Sphere 
9 Icosphere 
0 Cylinder 
4. Cone 

B Grid 
© Torus 



f'7^JI/r-©^a-^7r^vi{7r-^v->^biJI^LT:, Monkey(-: ShiftA » Add(iliD) » MeshC^va) » Monkey^*-) , £H] 
Monkey £ilfln Lite 



Add 




V Mesh 






^ Surface 


► U Circle 


+ Metaball 


J_C Nurbs Curve 


F Text 


D! Nurbs Circle 


~K Armature 


y Path 



M£iIflDLi:t(o ShiftA » Add(i£flD) » Curve (M) » Bezier(^vl) s %m M£MMo 
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ffi$$±© Monkey 



• •rUVEr*77'f7SttoT Monkey ^rfilf-cjM^bJ:?: 
o Monkey L^t ( RMB 3) „ 

o tf-f^J'f 7 ( Modifiers) (Curve) : EfV77'f7 ; &iIiDL^to 

o ft H©£ Iff^tf V 77^ 7<&&Sfr.% K Object) ffljlc A * U ( r C urvej |Z U£ bJ:9) (Deformation Axis) § Y (C Lit 0 

• &g] tt$$±® Monkey 0)&i\Z* Monkey (iffi^lZPBSSftfettntffcOStt/vo 

• Monkey RMB J") Y^fiiaf>*Jl/r-0«$ft)(ClJ]frt£:(GL monkey l*tttllC^oT9*<^^Utto 



Monkey SMfrtfc*C MMB "K^fcliX/Y/Z fflt^nfr)^ tt. 1 0(»W5fa\zm\fflW&VmT"%$t 0 

• Hit Monkey 0Mmt. Monkey itt*±lfc&iff£»ftri^*o W^mWt 2>fci/)l^ S|ffl^^fiJ® : ET-f77-f7(SubSurf) £ 
^B^Mb(Subdiv) § aA-X (Smooth) $ Monkey ®^S/a(Zlft^L*Ufe„ 



»<Z>$4nm®£[S]£ Monkey £ftfttt^t3ofc«(C&9rr o ftofci^rotf^scfcfc&s©"^ utmimwsto isur* 
T ! 




Monkey 



Curve Extrusion 

(ffiWfJLtHL) 

Extrusion 

OfLfflL) 
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A*Jk Curve(ffiS£)£fcli Surfce(ffirS) 

IK>*t)1*5k...o fafe> UlmT^-y' ra^btlfe LtHL (E) H7> Kirli^Hi^rt" ! 
Width (it's) 

#u tauten®, m^mzm^t^mm^miLm^mm^t o mwt 20 trtiofrow^r 

to ig£1.0 J:0JA<t2.l3i:"fflLtHLfe7n' l Ja-A(Z)^I^<fe0. 4>g £ 1.0 tt«fc*IMIttttliClf3fc0*?**SC&D, Width £ 1.0 
«J:O^<t5Bif*t? , Ja-Alil0E<6:O*1-...o Z^MOTl^c 2D fc 3D ©flUCtftTtt^OttW, fi&©rttffli]jfcrrtffii]j©¥i]»r®tt£ 

umLfcr^j^ hfcl^ i^nr? ..... 
Tiitdit) 

51&£ttb, ZOfitli Blender ©if CS^LTtMofrO^i* A/. ZO)ig^lotfi^Oa)#^©rtei:nftS(twisting angle) j£IIKUrf 0 
LfctfoT 3D QAflMdEWMLS? ! 

fill* te#(Tilt) Y*7 s J7J*-h*J-)\r (T Curve(ftH) » Control Points (MM A) » Tilt(M£) ) £{^Tl££T"£, AltT (Sfett 
Curve(M) » Control Points (.UWA) » Clear ™(M^!7U7))T"T7^l/hfil(7c©fi*l©¥®(cM)lCMtCfcftfr"^to 
NURBS M#^';f b*Mzlir B 1$n^tc -^S/iaHrii s fflRS^JUPJXAfc Curve Tools ( A HSMW /ttJWZfcS, 

lifaKTilt Interpolation) myJ9Vy l fr\-fr*m&Z£1fT-££t(-£&1tol3 »(UZ7. Linear) % S-f -ftJKCardinal), B^O(B 
Spline) ftW^aWW-X Ease) *7va>tf&0rr...) o 



Simple Extrusion 

(M&ffUtHU) 

Extrude (#UtHU) 

ffui±iL©*i(*feM$)siasLSto^yi{7ha)^-ji/^i0fc^ jfumusLo ctsk, 1 Bu®*£$£ftofiH£, m®¥ 

0.0 lZ-t2^htSkffLtHUife0*1*/u ! 
Bevel Depth (WtJUMH) 

ffuttiLiz^ji<SiiJinLSto^iSi£:o^"CttTSc:5l<e$tv.. 

^JUi#LmL€J:Ol£<,S<tSCtlzajSLT:<€$U 0 

o.o izt^h^nsfc, ^;Kife<&ost (S^fii* 2.ol 

Bev ResolCWKDJBfl&Jt) 

0(x7?l-Jl/r-)(CiSS$tlSi:^JI/affilotm(cr3FbJlJ:&0S1"o 

J§-0fl?fiJf £:|5]U<. fi&tfiSlMi£/WWi$tbfrT\ 8©3ti&tfiiurr... 

BBL^fc 2D G)M 

^T^8flL&L\fc©(Z&3C£tffcg, mb&WtO)Ml5falZU%Zkff&<&Q£t...ol5ft[tto&0) Switch Direction(aiR]®tiI r Jg*.) T-% 
^.btl^to 

m*,%tzzttm<i>5.3. u- m- s r . . . 

EH life 2D (DM 

i|tya-AW*<fttlSfeab, fc^b<l^'M££ott;£"U'T 0 L*$n/cr^j(7)f^ilJ$, f'7^JI/r-rii2O0^bWft&®"C'ii(^S 
to 3D «(Z&1> %?> (Back) ^ M (Front) ©tJflOlf *7K9>£»(Zt2>fc, fi^M£©®£?fc0l&rti:*o 

zzriiAp^ns^JWot^i^r^^^j^feo.^Ja-^rjaj^-fb^izr^to 

3D [ffife 1 ! 

CZT"lifil|SiraUTl^^9frlot«IIT"li*0^/uo 3D fiiNi®ff LaiL?*KUa-A£ft3ZdotT-£t\ Ml^fc 2D ffi$|£&ofcfc£CDJ: 
wJ^fc ! 



Advanced Extrusion 



(SiJf&ffUtHU) 

Cffla^ffUtBU^^llZtSlZlct, M0^l/*:^'i^KBevOb»^ 

tStfHRffl&D**. r^/gUjfl||ttfliLtfJLfc*^yr{7h«)SI6W»tt!»U*to ^Jl^vi^KBevOb) Mtf 2D TfcSfr 3D rfcS 
;WZ§|fcb?s*tlfflU^ftloer^^ 
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;t- (taper) &}*Jx>} h©^6fraW£Ti@gT-§$* 0 

£0 #tl (Radius) it TO/I!^f (Shrink/Fatten Radius) Y^JTOt-WJ-h (AltS ft fif$ » r-^>7.7^-A » WfeMQk (Shrink/Fatten 
Radius)) tHSKfr, 7/OvJKSpecials) (W)IZ&3;h-:f'4m£I££ (Set Radius) A*ffl^e>IS^"C'#^to ^T"fe, fel&UtfhM 

¥!I (Radius) ISfriZtM^^O^^/v. . . 

^^(Radius) m-iz. r&mizfciWLmLQmzw.mmT-ttto imam (±tmm)tm<. ^yzmmz^nmmj nzt^xh 

^fifel^-Jl/ lUMZfoZ (Radius Interpolation) KP^'0>lUr-riI^i:?o 

mO)^tlEmUtyy3y^mz\tt>T^to rf-^t- (taper) J^'vi{7R'-r o KAJkltlsUTC, MXDfifcl© T-/t-^S/l0h 
(TaperOb)tf|r£fj£;*tobtl£-f 0 Ctlli mL^m^z-mmm^tthjo T-l^-Mmn-MaXMlzy^Tittft. n-m^YttJl' 

• nO)fc*Lm'^(T-rf-m%0)Q-1])\,(D m Ymm)mm{Zi^X^t 0 fc€U U>#U>?©SLft (rendering artifact) ^^2.^feLtli 

• T-/t-fi»i+3ticm^;i?£tf)fl utHb^i^^^/jNL^to cnii, T-;t-fifei©^(Z)±iot3-^— ^'i.(c«fe?.i:L^^rto 

±^l^^5fi$,l©(Mft(DefResolU)^±(f5^^^§rUj:ao 

• ^UfcffiHrii, T-A-^*/i{7h(TaperOb) ©T-yt-fi vi 9 h0fi$£llT'£Kfiii$:£tt ttHViO hffl^H)lzfft3 
tu »LULa)aR***jL*t* CCDfcS, flftM (cyclic point, ftHa>^ffi^±^S^5i:C5)0toOiS/ , t6<Mwt5ttt, f-}\-ir) 
i>'i>7r-(TaperOb) fflT-/t-fiH©MfflS$£l^li;ilL3:*o 

**fccfc£mi^ft£bfe* 3D ©rwftjfiHr-li, MfpjfiKO M^(Tiit)T\ fi$Il^; v p v o"Cff LtHLtr^Jh©feL;n^Jlipr^t ! 
Examples 

(0>l) 

TODO: ®mfe}¥LtliL©MiiJP 

TODO: ¥££Ja£LfcWJI/#UaiL©0i|£iiJin 

fefflCtfilI)«M^r B eveicurvejlCL. £&©fifa<M*;i/#;7i/i!7 KBevOb) ffll^A^iL$t(^PytT^-<>KO© Object Data H>t* 

to 

T-liS#J0ffiHa® Object Data ;t*JUZ&3 r-yf-tf^S/iSKTaperOb) ffliz, 3tliifr T apercurvejt€#ltt3llTL^T-;t-fi||$A*U 
Sto Enter SfftfcT-M-filiaWbtU tClClSJItfawSni:**, (HH£ f-/f-flbtilL$@i£ttffi a 





T-;t-©^j 1 



vxO hfltf'CMUjfi^liir, ^Ofii^'yiO Hi/J^&OfTo 
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T-rt-om 2 




T->\-(r>m 3 

TODO: \m (Tilt) tfeotc /VUWf LtH L00iJ£iiin 
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Surfaces 
(ftffl/tl— 7x7.) 




Curve 2<Ktc<Wvi9 KC\ Surface (fiffi* IRtf li^®/+t-7i7©Cfcfc)li : fG) 3&7c&3§rto fc£L Blender "CIS NURBS © 
Mia&Orf *K ^$/I^>(^S/ICDy^h(knot)5M'^l*fe0*to TlB#M)7r? l JJ>ttfc0i1*A/(/l? l Jd , >l£:tt^r>a^7.*t ! )„ FffiUfcfi® 

ffisis 2^7cfe(Z)T\ &fco®4tmN u t v £#^rr wra u eit^ffii^Lfe) 0 mwuo)mm%muvhnxwm^)[t u^fi t 

rrfcfiHIi 3*7ce*iR*tl*Ju Hrctl^ 2^5cfeffl? jfcJStDtlS^tLn^A/o 3Jfc5crfc3fcftttt, *7$fr{7 Hi tW* (Volume) fca 

ffift^jM^aso^t, tt-uimif* tctTLmMtfimtT^zbitmituc mmzm&vzto itmmmmm^ 3oga>&7cc-&3js$ 
upg©*:^ m%(DW itai <p%ftffimz&mz£<®xi\£t(tzzv&it* wutiUcm&mmiz%&tzzth\ 'j?u<tt> 

NURBS £lfC-r£fcfcO>&bs "C#§ct?(CSL^to L^LSB#^T-li Blender TMir^SttA/...),, 



Finding Surface Tools 




Select(gfl) fc Surface (it- 7i7)^Zi-. ^LT Specials (7/^VJl-) (W) ©^7>'>^Za-#6^-Jl/S Wl±lii*1" 0 

Visualization 



3Dfa-r©g^(i NURBS (MttS&mrt o u £fltfJS£©7W1iT^$tU v^filtfl^feCDW* KUTOSStl** W\ 

ffij)o 



ttS|!lkl^ D«J:g(C9J^l^SMtffiM^l.Ck* t T?t, y-hirDVjm Surface Tools (tt-7i^-Jl/) ;t»JMzattH(0 Curve Tools (ffillj 

Surface Structure 



(ttffl®$i§J 



Hi. NURBS ©fiSE^fl^OK NURBS ft®IZ^^^$tl"CL^to fliXtf Control-Point (frJM) , Order (&&) s Weight(M 
*) % Resolution(flHftJS)6kTto CZT-liM#©iiL^(-t$UiML*to 

NURBSaHkNURBSa®fflitL^S»tS©li«^T-to fT#li 1*5eT\ 2&tgC"*o Blender CDrtgPWfetRlMi, NURBS 

k nurbs ffi&r-^izm&OSto AfcoftH-cSBtttft^ofrftoS-r^. tioirfeMUferoii, TOW nurbs ffl^izii-o(U), 
nurbs fiSlzii-o&§(UkV)ckT:"to 
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SSftJI^WSCtt, liJfct- h'lZAoT 3D->f> ^-I^Za-^i' , Surface"(it-7i7)t"Curve"(fflii)a)^b^ 
tf&Oitp NURBS M0M:£ft£ ffi^iiUX fiS^SCfclir^it^s NURBS ft||T?tt"C#*1*/u(CZTtt**Mntt6ttllffb 

Control Points, Rows and Grid 

(frJM, frfctf'Jf K) NURBS ft®0$lJMIi NURBS ft&<0fc©fc|W]i;r? o UfrLIEglSll^lZPMbtVa^To "Segment" (feWVMft 

TffJi:li> *Sra^lRllcr||jS#o-CM«lJtai^CDmSOT-t (*r>zLlCfc(12> EdqeLoop (JI/-^iZZ)lZ / >LiafefeQ)T i t) 0 LfctfoT NURBSfl 
Ts Uft Vft EMUS*. 

Ctlb^ttrMbtlfc "(fl^K" ft "ffi" ©<fc9&fc©£t£fETtltf, NURBS ft®«#£liftT3Ci:tfr£3;t 0 Lattice £4>Ufl*TH**. 

#i<D&*mni>zfi<(Dffxyn?to nurbs ftaiz, $y^^^m^T'iijD-r§zi:iir#-r, $ijiiP^©^«©^tiE5iicisiDicfe§j:9^. u 

Surface Resolution 

5«»fcf NURBS a^ OJ:^lC, ResolutionCMJf ) M®0l¥*fflj££ll36t3fc©'C*o Mi£JtftmM3£'Mli;#bftl^ 1£IMMI<&9£ 
to C0iS^li^p;tT^^>KO0 Object Data(^*/i{7hT-^)$^lc3&0*to 



. x >\ 


..■••**'/ 


x \ "X 

%> \ \ \. 

/ \ \ 
\ 
\ ... 

**** 


m&fe ixi 


filfcJt 3x3 



WWfofc 1x1 J lift® m&&(D ut v £t"*>bt 3 EL-fc^R"* 0 Hr^Jt 3x3jttffi®fi?fcj£© u fc v ££5bfc 12(ZLfc$RTo 




Closed and Open Surfaces 
Knots 

NURBS ffifet lCfcfcS knot^NUi NURBS ffiffilzli "OfcO, ^tlf'tl U$4, V«|©fetoa>fcCD"eto CCCfe knotli Uniform(iS) 

Endpoint(ifet£h Sfett Be^er(^2^L)C0t^*uWZft0, ffi»k©tl^C7P/tT^ftb^-r o ffli^tlwl C ct^l- knot ©fS:£tt (*tf&* 
§ISF B 1$*^|S](C)^L^a®^|-tl^#LSto 
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U 

Order 




ffiftm\zmo>%.m 2, 4®fi|ft(af$5fe knot*>7Hl<£ Endpoint(*§£)lZl/C, ttffitM*lfll©**"Pl£lfri^t 8 
Weight 




a»oTHrUj:9? ^3Cfr> NURBS flfel fcj:ofc<l5] L^lCiH^UrT ! WeiQMmMtt&MM&lf&l&ttte&VZ&Sl^Tktotto 
mrm^ 5 ©ffiSjrMM c 0) Weight 5.0 tttSSftTl^to iMZt*TT7*)l\*0) 1.0 ^1!©c£?l3J«tfM£g:tf0£ 
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bU£?0>MiPjfiltfni; Weight *i*oTL^lHI, feSlMdtt*t4T&»IL*to ffi®£ftJ$^i£^ltfc0StLfc0t5a>(i, Weight ©^6 COT? 

to 

#S©Mffil^C0 Weight li Transform Properties ( A^a;tx-f)M^I/ (N) © Control Point: ( frj lip &)<D WWtHWfff&£t 
(Weight $m*m%Vhj...) 0 

Preset Weights 

Blender 2.4 iCfcotM^ffl^'Jtf Hi, 2.6 riiSIKFtlTIA&lVlN ^6<fctBli:»BfK:tt*D*i*A/. 




NURBS BR, Rfi, l*0J:9&»&ff^*^ J*. RttSftSlZli, $j 

fai^0S*S^ofcffl(wLfe(mii^(t*tt/vo IKOifliTlHwhfcUT Curve Tools ; WC'fijfflT^t (^T©K"C't) 0 MttTfttftliO) 
T\ #J«/)3fjl;i NURBS lCOl\TJ:<ttoTfc<j&S^&9£*o 

1D 0) NURBS fflB (2.4, rH5fF5;fr%l*ji,fcCtaflfe0£t B CCTM*, 2D <Z)ffiEr#5fE3£>i£j|Ta*L«fc9o #**BPID"C 
to EcfcfESlCli 4O0fi^tfift^~C'(1.O, 0.707 = 0.5 ©¥£ffi, 0.354 = 2 <z>¥£*g/4. 0.25) s ZO) 4O0jIli Curve Tools /t*JI/"C"fl]ffl"C" 

Primitives 

fia^^OteftSfc^&^O©^^© NURBSfi®©^Ut^h NURBS Surface (NURBSffi®) , NURBS Tube (NURBSfa-^) , NURBS 
Sphere (NURBS$) ^UT NURBS Torus (NURBS I — z>7,)T\ Add(iliP) » Surface (+t-7i7.) ^Za-frbil^to 




NURBS ft®0^'J=f'f^ 



NURBS M0M(£0 VftlZb-otdtfmm&ftWSt)®?^^ 2Ofc0£t«, NURBS Curve(NURBSffifel) NURBS 
Circle(NURBSH) T?1" 0 
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NURBS iMT'jST'tf 

r*^C0jftH"CT?#feP]i:31o-C, R»(D NURBS Mt®£3f W";iSLT<£$l\ 
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Surface Selection 

mm €- RCOttMCWI&G: NURBS flMTOgljg \z£<mzi^f 0 £#Mfey-JUi ^r>i Drto RMB rj-O'J^ T°m-0)%m 

&%m&Zttfc-Z* 9HECDSftffldn*&£l* * Shift RMB BW-y-MWZ&Os t^otzm^T-t o 

L CtrlOli, 7^;U]-VJl^b-#i£l^iJM^^ 

Select Menu 

3D tfa-A^-CO Select(S^) ^Za-tt, ttUCDfeCO^OS/^JUZfeoTL^to 

znhmyy3y{z[tt^T.^yyr!2}±^(Dmtm\:mm^n. mt&stittizto (mm raj #-^hwr a>^»i4ic 



Select Less Ctrl Numpad 
Select More Ctrl Numpad + 


Select Control Point Row 


Shift R 


Select Linked 


Ctrl L 


Checker Deselect 




Select Random 




Inverse 


Ctrl 1 


(De)select All 


A 


Circle Select 


C 


Border Select 


B 


Select Add Surface j^^^JEZ 



Every Nth 

CN»sa:caft) 

t- K: Edit(HII) =E-K 

^Za-: Select(SW) » Every Nth(N#i^dZS^/B*IgUn?lir^i^-g^j) 

m&omiR mo)mtm\rtyyayvt„ nurbs mm Mmi&z&TtT-ti&tdbs n $mffl&Wii)ft^*-$®®mttzbtom-3h< 
&%£t ... 

Control Point Row 

K: Edit(HJfc) =E-F 
/toMr- :*ShiftR 

^Ii-: Select (3HR) » Control Point Row(rM^fr) 

^yal^fcllS edge loop MR [C4?U5tfcIlfE$U3;fr,, 7{7T^fe(S^^S^$tlfe)*Jti^i^S*i^ M#|jfta>£.±ftft»RU**. li 
LifelC * ShiftR Sfftfc. 79T«r7fe/££iIia*3(#fc)VfTtf m&CDSfi&lZMOgf* COSa-hawhftt»?-Jt«5fc» CM® UfttV 

More and Less 

CJ:D£</J:0'>&<) 

t-h": EditCM) =E-H 

ft? Mr-: Ctrl+ NumPad/Ctrl- NumPad 

^Ii-: Select(SiR) » More/Less(J:0^</J:0'>fe<) 

• More(J:0^<):ii^c!tirLN2.ftiJ^,'S ; t :nf'n^^LT. SM^St^I (2~4<l)g#?L*?o 
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• m ic, mmo) tix® um^miR^nxiw. Ht&^tt/vd-ess ico^rtt. mwotz&m^TMfcZhTi^nzi^&zt 
u/vo ttc^muti^ More z-itm&naz-ztv m a mm&mtobmtRZftTi^t&zmvzttfwxsto 



Surface Editing 



retopoIogy®«fc?&fcofciSJi£fca>*T:\ ftZQEK&Bkl&t (IRAS JSC* 8t>£1") « 

Basic Surface Editing (translation, rotation, scale) 

S*Wfe*fflH*(^li/Islte/Si;*lfi/h) 
€— K: Edit(HS) =E-H 
Jl^Mr-: G/R/S 

^Ii-: Surface (ffi®) » Transform( VTj7Jt-L) » Grab/Move (ofrti/^i!)), Rotate (0$e), Scale(i£*lSl/M, ... 

ioia±©flJffl££gfl*n«\ Cftlo&l/C&SKGh @$E(R)«^i^(S)0i^^$t o 3DSfiMiiTfmL^J:9i:, 
Blender M©^<0)t©tf5]L;^irto 

Advanced Transform Tools 

Edited*) =E-H 
^Za— : Surface ((ft®) » Transform ( h ; 7>7.7/f— A) 

r-7>777t-^-JHo Sphere (l*(Z^ff^). Shear(1+/vlff). Warp t Push/PulKff-T/^K) I^^Tia 2*£nMM 0)MT"WtyftTl\ 

NURBS Control Points Settings 

(NURBS WM&VWifc) 

I fail: Transform Properties ( r-7>7.7*-A(7)7TJAT'f) 

v T^frftTL^cJ^lZ, NURBS ftm&lttnZftOxJ h (weight) «*%*t 0 ■Jl-f hfctt* flJP^CDftfflACO^JtX-to t^htS 
IZI* Transform Properties ( h7>77*-A©7TJ/tT'f) /1*JKN)0 weight(-5i<f h) MfflBlZtt&fitfcAaLSto 

Adding or Extruding 

K: Edit(HJfc) =E-H 
M*Jk Surface Tools (+t-7i7s^-Jl/) 
JlwMr-: E Ctrl LMB 0) 

^Ii-: Surface (ft®) » Extrude (ffUtfiU) 

j^vil^ ttlteSl^ Willi (Ctrl LMB C 7 WC) fl®IZ|frfe6*iJ|JP ^^EJ^ iiiPt 5Cfc(iT-#r ^ Ufrfr Vfr^ft^ L^iflZiiJPtSCtr 
J&tfSCfctfT^to ft— ©flMttt NURBS MM (surface curve, # Uffft V^t©$iJ^ *^/j^oe^©fl®)r©#IS*-U'to 

flM fc*^<l^l W?iz»]ft urr „ 
• ftStt 2;^7c© ?T7'^i7R'to ufc^oTfta® w«:*5fc©(fi-a)rrtg|jj(z&5t,a))iiMfcff Ltbt**t+/vo SKSnfcr? ! 

*t«)Sfc, Extrude ^-JWiftffiOnftlZfcS^WS^^tlfefc^^ttSllf^USto ^nm^rMti£^i±/v(IR;±:2.6 THigttM;: 
Grab(o/j^V^») (DmmzU^iVt) 0 
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Examples 

(#1) 

ms$im£0MfR\tf^shiftR\T"\t. "c-VTr^ntcpm^m^Rt^ztiz^. KmMm&mw^ r-$nn^-f <, mz* m^unm 
$rv- ) k * shiftR) £&-?r rnmrn m&zmviiTi&to 




ttiMCDStt o ShiftR 




tf'ji^wifl&ff^(^i?3rc\ ^ 

Opening or Closing a Surface 

(AI0I1) 

t-KiEdltdiJfc) =E-H 

/1*J|/: Surface Tools (1t-7i3.y-.JI/) 

HwMr-: AltC 

^li-: Surface » Toggle Cyclic QV—JtiMBX) 

J&llfcnUC ffl®ISWi;fcttll(cyclic/Iltt)i:^LNtttSlzr^to ffi®li2^7cr-&5ttf)s Z0)^P;tTfB U V«rWlftlC»b 

rmsr-^tc 

^SfeOlftraofettSroSS'K^P^T'f^OWz.SCtt AltC tilQff *(P;fr:;7>>7;C:L- r cyclic U(B*fgUrr-ttJU-^ U) ft cyclic 

ffirS£ttrfifjjtrmiiJj©®ft"&0^ sided) j©$/i- 

f^Wy3>IJl^tm...)o fiS$-^«^IZlBbStmoHfe^S/"i{7h*fr-^S^tbtl*1*/u ! Zflij^ft rfrifiijflflQffa. 

£frfcor<£$iv.. 

Duplication 

(««) 

'E-KiEditCHJfc) =E-H 

/1*J|/: Surface Tools Ctt-7x>WMI0 

7ftyMF-:^ShiftD 

^Za— : Surface ((ft®) » Duplicate (^M) 
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to 

Deleting Elements 

(SUCDMIR) 

t-KiEditdiH) =E-H 

/T*Jk Surface ToobCtJ— TH^UMM 

*9Mr-:X*fctt Del 

^li-: Surface (fiS) » Delete... (B'JK?) 

ffi®0 Erase ifoT?rt\Z\t-0®tfimytfW%t-. 

(IR;±: A'-va> 2.67 2.68 fotdVttJiti'jIf Vertices (II j&) fc Segments (t^>h) ©— OCfcfcOSUfco TI,£ li^^^-^ftTSiJ 
Selected 

• l^li:$*-hG)tT©*^iM^$nfeltnKfeO^-t*A/Crfe*D^ UfTtVfTa)i^^^l^lB#JZNiJ^-r5Cfc(iT"^-t*A/)o 
£fc NURBS (order) lilt£«l±£&3$l]® j£0)ia<«S<T?#fc l^®"C\ mW&Wmt%t&%^m&ffto$Zt%3£7LT&l\T< 

All 




Example 



m^MBMK^t^mz^mKimo^rcum^M^. <> shiftR^^o"c?io©$ij^^$s^Lx, *j^i^0W-ftsiiti"ci^t o & 

IC Erase (BUBO *Za- (X) fcftgfc, MtRZfttc MmMO)?f&WmZft£tfco Z0)1fcmtf®r ffl®&lT-t o 
Joining or Merging Surfaces 

Z- h": EditCflJk) =E~K 

^Ii-: Surface » Make Segment(tz^>r-£fF£>) 

-O0ftiBttlA (merge) t5fe«)ICli, MM fcHMLftlf n<7>M0iffi£|S. t^^^^±©^J^^©ft^i:oSW$n"Ct^^^0 

Lfc^3/v, l^acOflfeffl^yiO htPHi, --DU±0) ffl® ^'viOr-^^(ioin) LT-0(Wyi9 HCtSCfcttT?*** (CtrlJ) . ttfco 
lirRtfofcO(link)jr|fc£$nfc9(mer^^ ! 
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mw)ttm±(Dmih^5ftZ!&m"for)zto ^rfeitw* Blender [tntmm^t^t^mumnmm^ttK Kitr^&i^ 

UaU^X^ti^t^-y^iHUlStlK ^0)WM:U^h^M^UZ^n^mm^tl^l^hj (Resolution doesn't match) ] % Utl 
(D^^(D^M1^MiR[ J Zi^[^m^t^m^^'P^t€tt<,'Too few selections to merge) jtS^ftSt ) o 

£ii<s^ Blender [t^ommm^^mmz^ ma^T. IEL<£^llL£T 0 

NURBS ffi®M(surface curve)lij:<, *7vi7h£f*©fii6ifr®££ltL-C, f 0 M*©J:9&£G)£fr^<Z>lCtefrnrf ±izE©J;9lCSi;^< 
;f 6^"C'lif[]©i:ntJf^tt^^5tto(cli. zmz^^zy^ itZ&WtffoOSt 0 PUMfK^lNTIi ^bO^n- HJ7JI (eng 2.4) £c!'!:< 

Examples 



m (ffigRrm \Z-O0) NURBS MeM0#iR'? (NURBSfifef VltfoDSU/v) o *§A : E" r="ClS*T?**2R»"e*. HI {MM 7) it-O 




Subdivision 

Z- h": Edit(HH) =E-K 

/1*J|/: Surface Tools (tr-7i7y-.ll/) 

*9Mf- :W» 1 NumPad 

^ii-: Surface(fiS) » Segments (feW>H » Subdivide (fMMb), Specials (7*$/*JU) » Subdivide (IB$Nb) 
ttfflCDiffl^'fbli^ffilZ^r-to Specials (TL^^JW ^Za-(W)©iI@ Subdivide (IB$Mb) Curve Tools ;t*Jl/0 Subdivided 

1D0fl®(rft®ftsij)|cS*Lrffi?i:filH^O5i:Sofc<|^DJ:g(Cij]^Ltto 
Spin 

(7t°» 

(IR;±: Blender 2.6 rttfiH/fiSIZtt^f ^^-Jl/^^felU^to Screw 0 Ebfc ^Ua-tr^CTf Tft ttofr, M/M£^ 
Switch Direction 

(fi£0£$E) 

t-KiEditC^H) =E-K 

/1*J|/: Surface Tools dt-7i7.y-.Jl/) 

#t\fh*-:W» 2 NumPad 

^Ii-: Surface (ffi if) » Segments (t^>h) » Switch Direction ([p|£©Jx$e), Specials (7^ v-VJU) » Switch Direction([fi]£©Ix$E) 

'puitb-mmtfimftztiT^zmmQftz** ^m^^t^^mmzun. &t>&tmmT-t) 0 mz % m^iutizmt^. &§n 

It bevel t taper *^Sa>«65k*U:fiUt**t* 
Other Specials Options 

t-KiEditdlft) =E-H 
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j|^Mr-:W 

^li-: Specials (3/<2/*JM 

Specials >Za-(Z(i fiMffl©fc©fc2^fc<l^b£*n*7*>a>tf&9**o Set Radius fc Smooth Radius (#&£?H6fr 

IZ) lifirfcLftlVWES***... 

Conversion 

NURBS ftfl6€l*Lfr&ltfcft» rflS$j&&B;?H£L£t*A/ 0 

KjftftftO, Surface(firS) tFJVtVV* Mesh^va) *^yi5hC*ij|L*t 4 
Retopology 

fflffl©flSJ$il^a)iK^«ltgli, ^^va^fflfelrofeCDtlHlUrto gSftStiHUtt RetoDOloav £::gl<££L\, 
Misc Editing 

*r>iffla>t.©, &5LMi ^$/i{7h€-r I rffiz.5t©fcl^li:^>a>Sffix.*to »36bfefliBf (separate) LfcQCPh aKPgfl*? 
vi^r-^1o$feli3O0fiJ^p^©ilZLtO(CtrlP-fefc\ 3O0^lffll^Aa)M?-4battiglZMUT^6iil^b^...) - 7^9 (hooks) 

Mirror ^HUt^JfflT-^t 0 2^0©3Mluffiofc^^fciofc<|^DSi^U*1- 0 
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Text Objects 

/^Jl/:Curve(fiiSi,l)i:Surface(tr-7i^), Font(7^>h) fc«fctf Chart*^) 
^Za-:Add(3IiP) »Text(T*7h) 

Slarjda^Li^ 

Agate :onf \ 

T*7,V^VT9H$^tc<%m(J)ttiWhO)T"to f*7.HZf*Z\*Zl\<oft'£fr5t 0 SftWfe7*>h(0penType, TrueType fi)tfM7Hl/ 

Blender ttX^a- Kt^n£3Dt"a-T^iIt3tf7vi9 hMfSfc^ST 5fcfcl;:r:7* > h$aT/*J*ffil*$*o 7*> h-SarAI* 
7*:/hSl#oTH*W, fcH€WTft< PostScript Type 1 S OpenType ZftlZ TrueType 'hfttt?Ctt"P#*t ". 0*0 
Blender rt^nb©7*>h^^§i:L^Zi:rtc 5i£© .blend 774JI/lC&5#7*$/"i!7Hit*T\ X^fcLTfsE^Cfc^T-^t... 

Bender T-li 2D fc3D 0T*7h£ftJ$/b>?U>?Wt£T\ fBECD^C, iSCUKtOWfeO, ^^feiBa^S/aVS^feOd^igJUz.^ 
Notes 

^ vi 9 HE- KfcmUt- KfctflOff 7*>Nt*JKObject Data)tt^-fbLfeLCfc*<^0*t o ZWi7*>hA*^©l&£l*lf5ba> 

o0)t : $?,VA~J r-|^©^" / ^"C©X : ? : T , lR]DT''^"o ffilH^~~O^I"tfeOSt"o Bold/Italic /K^liX^^fclZT^PytT^^fELST^^^/ST" - 
o©t+7 hT4oSrO)»J©7* > r*£<£a.£t ) , 

Editing Text 

Tr- K: HHt- K 
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T*7r-©&§ll(a, Blender ©ffi©^$/i9 hfcfrfeOSloT\ ±(Z2liffiT"ft2gLrf » lolifcSS/uX^SArttS 3Dtfa-X\ 2Mik5Sfflfe 
T^^>K^©7^>h;t^l/(ObjectData(^'yi^hf-5)ll>T^r-)rto 

3D fa-©^'-|C^2.^Za-|J(5l3'^t^/v 0 £fc 7^vVJKSpecials) *Z:L-k&9^/v...o r-7>77*-A^7-y-JI/fete*iH+/v 0 
IR;± : Blender 2.67 ©t*7 h#7" vi7 r-fc B #I§t*7 h- 

Windows ItStMacOS X KJx© Blender 2.67©T*7r-7r7vi7 Hi, B^IS'f^h^V^K^iiDfcX^A^IC^^tJ^-Cto fc€U 77^1/ 
frb B *Hft^-^ ht§ KT' Edit(HH) » Paste File (77^ JU©IfiO#|-t) ) Cfc^, Blender I*]»t*7 hlr-rSli: A* Lfct»0£ 

fcBUTte5C^ahlT*$ , JW>r ? 9T EditCfiS) » Text To 3D Object(T*7h£3Dtf7vi7m^daT'£rf 0 ivftltl/Cfc Object 
Data © Font;t*Jl/T\ (Bfont&fl.©) B#t§£^prft&7*>h£f!£Lfcl^^£ftStt/u 

*Tab ttf+^ht$^X^SSAl-S©T?ttfe<, ffe©*7"*>"i7r-£!i:P*£ Hilt- Kfrbfflfc0A?fc0t5©l;:{£^i:t o 

□tf- 

X^s;t'>77iz3tf-tsttt ewe ttdty-ii/vxhyo) □t-(c opy ) 7K5>^i^t 0 

■X¥%J\y77fc1w\>tZ\Z[* CtrIX *tli^-JI/i/i^7© ftyKCut? | /tx^>^l^t, 

;tl977fr6X*t^-^W"SCtt CtrlV ^fe(i^-Jk>iJl/7© ^-7, K Paste) \tfty%Q>l\£to 

Ctrl*- Backspace ftftl^f « 
Home/End 

\ Home t - End [tti-VbZfffflfrmz&Wlltto 
&/nu©f§ 

A-VJUfiri|LB0ttl|L(C9ntSlZtt Ctrl*- Sfett Ctrl— Sttl***. 
T^HtOTliT^h^fc^OtOiit Blender Pi€rttflMtU**a Blender ©S4frbT*7r-£fiA?3(;:li. :O)T0 Tt^h0liA ^I 

Inserting Text 

T*ah®ftA£&li3o&0£? o W3B©t*7, K;fo77fr Sfr33&tie (x47 NPBB) fc. ^ahTT^WrSfr^StTttp 
T*7h7>fiWr6Bt*afeCI*, Text(T+7h) » Paste Flle(77-f JMDlMiOMW^-JWHftL^to ZMGtoU UTF-8 7>f JWrASfcttCB 



Special Characters 

€- h": fISt- K 

^Ii-: TexKT^F^r-) » Special CharactersCf^^X^) 

Alt 3D KO'V^-© Text(T+7h)>Za-^?t^Jfflr^2.^X : ? : ^L\<O^fc0^to 



AltC 

AUG 

AltS 

AltL 

Alt1 

Alt3 

Alt? 

Alt< 



mf-v-f h (©) 
sn 

^#'J7©7r?> K (£) 
±tt#£3=© 1 ( 1 ) 
±tt$X^0) 3 ( 3 ) 



AltR: 




AltX: 


ititffiB# (x) 


AltF: 


ffijtlE^ (n) 


MY: 


B*©n (¥) 


Alt2: 


±f*#S:*© 2 ( 2 ) 


Alt.: 


R 


Alt!: 


7/*f :/B<WftiMff (0 


Alt>: 





^-jK-KtfcSSrJtti* 3S*iJS-tfeif^tf)Tt^"CSIt#lt*to ?^*£^(77t>htE^o£©;£^&£:\ US K(;:&1^©)©£< 
li2X^S«§*^t)#5fc#TOCfc*«T:-§*t 0 ^^©X^A^U Alt*- Backspace U tn^e^X^^SroiZ^Sfer^fifli^-j^ 
A^lL^to JalTli^flfliJT-t: 



A, Alt* 
A, Alt* 



Backspace, ~: 
Backspace, O: 



a A.Alt* 
a E.Alt* 



Backspace, 
Backspace, 



a A.Alt* 
e O.Alt* 



Backspace, ': 
Backspace, /: 



Convert text to text object 

(t*7 h©x*7 WJVxO hA0)*JW 
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Blender T"T**H£*#5f8!iii&£;£lis T^hlf-f^lZX^^A^tSCfCto 0-f> KO^fiJLT, SDfllSigEirT^^r-lT-f^SI^BtlZM 
etlS^ttSCfc^fctttoLSto T^hlT-f^T-TextCT^h) » Create Text Block(r*7K7Tjy<7£ftJifc) fiW/"W6» A*£«ilfc"C< 
t££l\ AAtfttttfltf* Edit » Text to 3D Object » i^HIZfBUT One Object ifett One Object per Line %MV£t„ Text » Open Text 
Block frbf*Zh77'1)l/%Wi3i-&t3ZkbT-Zs **©T*;^5-J£IZ|xm&fcl^#ICffifi]"C*o 

3D Mesh 

(3D^va) 

iMf£;tite£frn£To£&T£>ia^tf^ £flL,Mesh From 

Curve/Meta/SurtfText Wlf*1"o ^tlT?MMi^ii(CMoTgOT]I^SilllT-t*to *!Mlffl>?fS/al4i5»0?» '>L^^LT1^0 
T\ Limited Dissolve (IS^tfJjSfi?) EjailBfr Remesh(U^i/a)^ ^i^ KEf -fTH" 7£i£l*L#l^T-£oT*r>a££niMZt3Zfctf 



import bpy 

d«1 NoteTo(self) : 

print( '^lender = fun') 



import bpy 

def NoteTo(self): 
print('blender = fun') 



Text Selection 



HII^-r-Tii, 6ltf-VJW*to0T**hlf*9d^D<:fc^ Page 
up/Page down \ Home/-* End "U'ftfrti^lf „ 

X^O-SPSS^tSICtto Shift £#Lfetf bfcEP*-£i&frLi:?o normal/bold/italic ©Stt*IS(Zffiz.*to 

Formatting Text 

(T*7>r-0*^b) 
Fonts 

Tr- K: nmt- K 

yt^JU: Font(7*>h) 
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Loading and Changing Fonts 



|3 18thCtrlnit.ttf 


29 KB 


f3 18thCtrKurStart.ttf 


89 KB 


|3 18thCtrKurTxt.ttf 


84 KB 


f3 1610 Cancellaresca 1 


im.TTF 116 KB 


|3 BIRTH OF A HERO.ttf 


116 KB 


|3 CRBLATRIAL.otf 


45 KB 


|3 CRBLATRIAL.ttf 


54 KB 


f3 CRIALTRIAL.otf 


59 KB 


f3 CRIALTRIAL.ttf 


76 KB 


|3 kabog.ttf 


23 KB 


|3 kingthingspetrock.ttf 


14 KB 



Type 1 7*>h77'fJI/0|?c&&& 



Blender ttf7*fl»R! »£^7*>h£1I;lTfc9, 4o©7Oh7MJl>07OhMI«cg^$nrf o Z(D »i^7*>r-lilo 

7*>h£*X^fflFffl70>T?^*L£t(iH#nype 1 7*>h77-fJI/©^*a*j) 0 
Unixl^M-r§l±lB 

7*>Hifi?£li /usr/lib/fonts fr^tlCiKfc /usr/lib/Xll/f onts fttTCj|OW)*f L^fe^€fcttlS0*^o 7*> httflfe©ii3f lc 
fc&S^tibtl^A/o /usr/share/local ^> /usr/local/share, &£>lMi!M1"l> H }7y'J-T't"o 



Blender ©g[fi?T"£fe VOt^J r-fcg&fc* I^-'Not a valid font"tff£±L£t" 0 

^f*WCtSCI* % fla//cs 7* > r-£i%&&&&Stf&9£to 7*> h*- MRft&ft& *©7*> h©r;tf >HI,j£&iRLfcX W#7":/"i7 r-£ 
fcCfflltSCfabU?***. =&75K JKNormal, Italics, Bold, Bold-Italics) ^SUt 5 tftlZli, gffiPS40©flJffl9'f7 , ©7:!r>r-£gca&fc& 

Blender (i, a&fefctfrnormaljrboldj&fcra)7s$-f^ffllcif07*> r»£Bc*iifc©!!K SiCtSZfcli&OJitt/uo cn£JIfi¥LTfc<;:fcli*#JT- 
Size and Shear 

(+MXfcttA;ifT) 

tKTCCSize) 

shear: 'blender' 0)1*A;Wrfflfilli 1 , '2.59' ©ti 
fo»T©ffil* 0 T?t 0 

tl/vlfr (Shear) 



Objects as Fonts 

(7^>r-irUT(7)7r7i>'i7h) 

Blender ©*lZ34gfl)r7*>hjSr^§jZi:fcr#*t ! IMt£fcilM*&«DT!, SWJtCfcirLjS: 

)UZVtiZ%m%'D{1£t: &mo)&mm iCjgcItT ***(Wft.a\ "ft.b\ fc£)„ 
• JfclZ, T*7r- *7vi7 h^aWL"C7P;tT'fO-f> W^Tr? h H>T*7b£P^ Duplication /ftJMDlRjA (Verts) tK9>£ 
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• iVhMM *1*Jj*?V7**JY{ab Family) h#:7$/i>7 h© #»jWCL*t(f^:±©«TWAtflfU*K*#^ 

"ft." £A*)Lg:t)o 

Text on Curve 



El r H±0t*7. h J li Eft & (2D a; yin ) iz ±iZ%M tfzf*7. hrt „ 

*-^' : E7 : V77^7^fflLNi.lCli, AltC T*3Lh*?5fr$ h£*r>:i£fE&t§&Mtf&03:* 0 

Underline 

(Ti) 

TSS (Underline) 

X^A^©MlZUnderline(T^)^>"C't^0^z.^to X^SjMiRLTy-Jkl/iJl/?© Underlined) |jK$>fc#UTfcTl*U:"C§S 

to 

Position 
Thickness 




1ttz.{£ BoldfefffiX^ (Character) ^S/aV 



Character 
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Bold text. 



^W(Bold) 

(Italics) 

TH( Underline) 

±aa>TH«5ia>fliSkr»Qu:Tii»3ttu:u*to 

/MS*-*"? (Small Caps) 

Blender© fc /tx"9>lite©7^U^-S/3>tliJioT, 1$Sffl7*>hSI*glZgE*jXt?fc«)ffl^U-7t0l/^-tUT»lf^b, *tJ£ 

xmtmmtiTmmm%^\zmi^\z.\t, -z^x-Kmc xmwm^w/rm sfxsflurfcccfcfc. fttt-^w^f ksur) ut 

Setting Case 

AX^/hX^OHSIIQIKti;, ~fc^£"SftLT"y-Jk>iJI/7l~:3F»3 ^fc^ (To Upper) /h**(To Lower) I Stf tfcfTS.'fcfr., 

(Small Caps) ^Sayt^acrSfcXW/hffi^X^kLTAilL^to 
/J^^X^fflit'f Xli/J^^X^fflit'f X(Small Caps Scale) lS^"C'^z.btl^t 0 /J*ffi*X*0>*M;Ctt Small Capst/MM**"?" ©* 

Paragraph 

IS^(Paragraph);^Jl/lCli5:^ttu7.i:X : ?r B 1Pi0lS^^O^t o 



Left Center Right Justify 




K"£$7" 

Align 

ZE(Left) 

T*7^77W$frnTiw^ 

Ml>TL^t)o 
"t~»L>( Center) 

"6 (Right) 

W\bmW\7L (Justify) 

(Flush) 
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Spacing 

(Character) 
JM§ (Word) 

(^o))mtmm^t a mmmm^x-mM^tc mvitt&mm ak-+ & ah<- salt 0.1 r-DJunr***. 

fr(Line) 
Offset 



(#71*9 h) 

X*7tZS»r*fcY:*7lZ9r' 
LT<£$IV.. 



Shape 

(vi-f?) 

h": AJVxO h SUHt- K 
yt*JkShape(vH'7) 

ShBpe(2a^^;t*JMzttft||^Sl5lW2a>tf*0*to 
Resolution 

(MM) 

TVtfn.— (Preview) 
U>$f- (Render) 




2/x-f7©lSfcJi 



SiS&iSt-KFast Editing) 
Fill 



(®3S9) 

ffi»W^Sa>l4, 2W*HJ (Geometry) /t*JR?ffUtiLi (Extruded) /WKBeveled) ^fttlTL^T+^hO), fflH©ffi3S0©£>££ 

fj (Front) 
ft* (Back) 
Fill Deformed 

Textures 

(rCaf*) 
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▼ Texture Space 




B 


Q Use UVforMa 


L t, 
Location: 


Size: 


f X 2 59 ° 1 I 


• X: 2.515 ■ 




Y. 0.341 ■ 


• Y 0.350 ' 











?y\fy9{Z UV (Use UV for Mapping) 
§ WifO^V £ PbI (Auto Texture Space) 

Geometry 
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Text Editing 
Text Box 

€- K: ttTv'iO h Sfcli Hilt- K 
)\*)V. Font(7*>h) 



"ext Boxes 



O Add Textbox 



Dimensions. Offset 




'Vttl.OOO' M <X: 0.000 



T**M* (text frame) Qftll^ Scribus CDJSfc DTP 77U*-$/a>©fc©fc2E?S(;:<8l"a**To ftfcteoTT^hOiES^SSftfcttlftPT-^ 

to 

#li Text Boxes (T+7hiK^7.) /1*Jl/T-^rfcLS?o 
Frame size 

T7*JI/hriilffL^T+7WS/i!7hfl)S*0©^, iaJlPLfe^ffl+KXIi. ipl (Width). (Height) tfclC 1?P r*„ "^O. #tt#J«>lotji 

0.0 ©*IS^O^rttr*7ha)Sf03iL^^*#/uo 0.0 ©iS££fto#lottrrOiIL£ft|g[H]m^ &0&lZT*7MMtl£tt/u o 
**BCJl«J:?lCt5lCli, 0.0 «j:0j£<tS^Stffc0*to 

pi aE 



7*>hi#ra$* ? &§fefe, in, rS$^'o.o \zu$zmffltth 0 




Adding/Deleting a Frame 

ftftjfllntSCH:, Text Boxes (T*X\>tWX)rt*MZ&& Add Textbox \(T*Z\>frW?£j&1ia) ?K$>*ttl^t 0 •rUMfctfiKE©**©*? 
JI£tf)#£Pii]|&T5n3 Delete I XXEP)£ff Ltt . ftH#3CI)frt fcgr** Ht&l^^<Dft<\<J)Tfa%0)%Ll&ft9E l m%WW.[j£ 

to 

Example: Text Flow 




2OJ5l±0)#<HftoTT4f^h^3!r6llltT*fctt5Zfc^#*toi5lJfcLT, T** htf^I^ h£ttoT"Blender is super duper"fcA*L* 
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# 1 frb ft 2 h7P- 



Example: Multiple columns 




Text 5. 



Assigning Materials 

h": K 
/1*J|/: Materials (7f'J7JI/) 



X^dZflJ© Material irTdex(7TU7;i/#^)£fiJ0MST3Zfctfr£St^ 



X^A*Lfe^b"CtA*^T"t, £^£&IRl/C(Shift + <-/— )7T'J7JI/;t*;U;ifc5 Assign (M)7t^>£fEP L£?< 



red green blue 



mGWred green bluejCBr^hfcftSlCtt, 3-30SiJ^©7T l J7JKt3O0^J/?©7T l J7JHI-^)^^rto JMS£jHRl/tigffl/tx"9>£ 
fftttH&NiOilU 7T'J7JHI^^fJ0^i:TL^to [^Tred green blue jlil O0T**h#7"$/i9h"C"to 
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Mode: Object or Edit modes 
Hotkey: ShiftA 
Menu: Add » Meta 

*&tj*M Hi» mtithZMKEBtstomt. osnm&itvvn-ff^mz^iz) w*#4yHwift?TM&JSfc) \z^>x^m. 

IZ* ;»v$±b-va>£3l<TUfc<&t\il£, Ztltf2^lz£fi|T-t)o Z0)&* ^K^ttTfeSl^il^ttSc:. ^tlbli7u©^ttt^7u$ni 

to 

cnSttttlftl, i JHPgjgfcfeS ft^Mffi£ Tg?gc*tu tort Active Element/t^JU^ffifflLT^ne^OWz.SCfcft^^tc 

fmVxO Vmmt. Objects- rafc?JbMza&3Cc:(Z&£LT<€cH\, 
7U5T-f:7(**»tt) 

*l5SIS$tlfe^^ l JST'f^"(*fe(in^)l*5Ofc0, Add » Meta W)Ci-?|fflTJKt: 

• >$itni*ii, ^RWzfcfc^<ft&cD*9£iiJjnui;t 0 



nrafc 

*1*JtV HE- h"T?tt* ft!T^0*r>:itf^$tU life® ^&y>W-#lZ&9S* (biMflB#li t?>9lzfc3)„ HE- 




Meta Ball example. 



HHt-h'TH* {Meta Ball example). Wttvi/itLTfflMi (S/i-T-f>^$ntfc©rfcllL^'fV-7U-AT:ttr^bT-fc» fc£UI£li£ 

"Ct (T1E#R3 - 7^T-f^B#lZjS|l|i(ZfeS) 0 7.^"— JU (S) ^$L©±1££I&^ ^Pg^$tlt^©n^#OZi:(i^^o-CL^Zti:^ffi"U'fe§ 
Zi:lZ;iEL^Lj:9 0 



2/->rta>**Tcw$*75k9H4, ttiftiffisf^fflS&Sb^to *$#-jMz!72/a:/©iaj£tt, t*zo)*wji9Hzmm£n5t< 

Edirt- KTIi , Active Element/ J UtfXip&U fl4O)me1aKMflJk'?#£ , 0'. 



▼ Metaball 
Resolution 



▼ Active Element 
Type: 
Settings 




global meta properties. 



individual meta properties. 
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Resolution!*, Meta\Z&oT±f&Zn%*y*/n.<Dft#\WL%ftm[;£t a 
View 

£fijt£n5*r>ia>3Dei-T-0*ffl®a?o mmit 0.05 (gfciuMwe 1.0 (fciwN 

Render 

±f&znz*vyj.(D{,yw)ym(Dm%Zo mmit 0.05 (ZtomHW* 1.0 oswr „ 

foSmtm^mW&Zmmttt&mtoiilTtt. ResolutionfcTIf, IZ^mmmZV. Stiffness (TiB#J$)£L£lNfficJ:Ofc<l>U: 
I^I£5£U£U? 0 (^^iDlC^Lfefc©!*, ±|B0)«t?CR3£Lfc M«t?6flS^3SfflLTL^t: Resolution £ 0.410, L 

#LHk £ 5.0 . ^LT Stiffnesste'>L£rtif *T 5.01. 




Mode: Object or Edit modes 
Panel: MetaBall (Editing context, F9) 

Threshold li, **<D&mffm®MZlfMbl* u &Wtttt"frttm[,£to SfflWff$tl5fc^G)7/-^A"MV^J^U*to R£l*, * 
^W*lZtt20©ijI3I#&9£t: IE MT'to fr-f^CWDO**!** HH r-'©Active Element ;t*JI/C\ Negatived Vfc&ffll/Cfr** 




Positive. 



pos/Y/Ve 0f£W£3 1 ##^^xMt5tC5rii^-r>a^S^IZfS]^oT?b^0^9^lzfe0Sto (Positive) Tit 2im 

^i/a^fe5lMClRlfroTifa)«J:aiC5b5S0^or^5^lzaiLSL«t9o ^#Dtntf£M*3**rife£, SU3tL"C-H/u€l'J7T?^LXl^to 
Update 

WTSt£ (^7^1), >W— Jl*8fcf)» pH^b© KT*HO*Q* MetaBall; t* J l/CD Update^>^l/-^(-IBS$tlTL^t: 

• Always -SEJ^tflZ^^^lZffiSL^to 

• Half Res - During transformations, draw the meta at half its Wiresize resolution. 
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• Never- Mtvy^U^tth (U^'J^BtlZL^^^^SftlfeL^T-. £<fc»T'#£U^7v3>r?!). 

*9 ^7i>'i7hli. fflSlzHa;H$t(AND, ORJSfin&xCrLfr&C mMdn**Mjret3Cta&f?*S*. CCWV-fh'tt, Constructive 
Solid Geometry (CSGWtftlTl^to *©l»3*B<Jl4e®fctfK CSGIi BkA^WJftffiffl U*ttA/tf. I+3tUa£* Wi^£<&^: 

Underlying Structure 

Mode: Edit mode 

Panel: MetaBall tools (Editing context, F9), Transform Properties 

Blenderiaas^ifl^m *tl£ tl^ ©SfiSfcfeS (*fcl**fil*3l«>3) UI&WoT&^nSto Hilt- KTtt* ££M"C#, 
MetaBall tools/t*JI,rt©l*Mir3;tx"9:/£(s£fflT3*K fcUliTransform Properties /t*Jl/ (N)0) KP^'0>U7r-£&m~nT;trro If it 
(C<toTliiiJP©;t^-9^(CfeSii^^0, Ctlli Transform Properties; t*^ fc MetaBall tools/ttJI/flffi^lZMStlTl^To 

Ball (jflU ttUWEfliafi) 

£t (Blender? Meta Ball gjfcli Ball in fcl*litl3SlfctJCtl , 7*)o 

Tube (uu. m&jm&) 

• dx: ftflDftS (U£tfoT\ ?a-7'0S$ - t7*^M* 1.0)„ 
Plane (fi7J^©¥®. -#^ti£) 

5* SS#li5tL*SWSto iiip;^-9ii2-3feo*t: 

• dx: E^ft^©fi$ (f7*JI/KCti: 1.0). 
. dy: Mff^I (t7* JURIS: 1.0). 

f7*JI/hT:li,¥®^iE^^T:-&5C^^T:fc^Uj:9o 
Elipsoid (4intt®!gfl#k H&7ctft&) 

• dx: *f nf*©££ (t 7*^KCtt 1.0). 

• dy: flf H®|g ( f 7*Jl/ Rli 1.0). 

• dz: If H0iti£ ( f 7*JI>RI3 1.0). 

t7*JU hT?l*,iKUa-Att«"^ Ball^S/a^fc^^^ro^^^^tlSCfclZJijSLSLj:-?... 
Cube (¥tT7\ffii*©^ffi!fel» H^Tultii) 

Wrf 0 rS«©fcfc0. 3o©iiiP/t^-9tf&0*t: 

• dx: E^*©:1£ (f 7*JI/KCIi 1.0). 

• dy: STJlMI (f7*JUhTftt 1.0). 

• dz: E7^*©iS£ (f7*JI/KC-tt 1.0). 
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the 5 meta primitives. 
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TT<CM-)?<Dk%\Z* Active EIemeriUt*Jl/tfa^$tl£*o Ctlb01££(3, miRttBO)rr\eiaWmz(Dfrmm£ft$to 




the active elemtent panel. 



Stiffness 

Threshom- mz&mtZt. Stiffness W#t5t5H^ftiJ^iL*to m\tt?Vx*jlhto (&31M3\ ffl D h-775'J- VCtt UglMIli 

t^T©^5ritffirt*\ H!l14ii#^lc@#a)tcDX-to 

rttl©#fe(!!)5tLSS£^lg'htSfc, StiffnessG)fit£ML£t o Stiffness!;* , ^W^iCh^©SJt^$tlTL^^S«LStc Ctlli 

Meta^S/i<?h^iJO)^©*f5H"fg(ZA§4:, ^OliSLMZffiS^fflSIBJ&LSto MLtS*t**»l46<* L£lMi£ k StiffnessO)i£5i 
IZfltff LSttf* f£££l^5!&Slil3i:A/fcr&0*ttA/o Stiffness ili T"7TU7^X£ni:T 0 



0.0 ftb 10.0rCT? o UfrU Stiffness^m^StftlCli, U#lHiJ:Dfet)1'<M^*#<ftl'rtltf&0*l*A; a Wts ^^WlCStiffness© 




Stiffness. 



Negative Influence 




Negative. 



2F0KW*a>£**03Hl£tt j|«IMi*"Cr:*^yi(7hfffcSl^flUii(-t*to (Negative) HTftt^JK-JW^^TOftfiJIttUTl^'r, 
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**%M£tZ\Zlt. WMfc- R^Sfc&IRU ac&Ve element) negativelZTxvO^ftWiT't 0 

Objects- KfcHHtC. «LTl\3^(s)£3Eg^L£9, mbWzt,0)%tttii%ittZzt1fZ-££t , cniifcL-£'>LTo£0$1±fcl^ 

^S0)SWLT^5t©^S^lZtSlCli s H, MetaBa0tools(Zfc£HideRftl/7K$X Sfett Metaball » Hide MetaElems » Hide 
Selected ^Za-^va>^t^U=f5o 

^SS^LTt^5t©JilWr^TSI^^lCtSlCli, o ShiftH £tfPtft\ Sfett Metaball » Hide MetaElems » Hide Deselected^Za-^ 

PlUTl^k©£M^t3£li, AltH, Sfeli Metaball » Hide MetaElems ^Za-^fflUSto *fe, Hideft"9>©Rftl/fBI&T-^9ff;L5 
Zkfcr^Sf (MetaBall tools panel) D 

*mo)ffi£*zn.-ti\o*,<Dtt;u< > miRUMmmmmuc^mstt. *a>**iR^*?s*tt*«EWT*. mmwm 



Conversion 




the convert menu 



T3©TNife<» •rL<*jf$aftfM£l/Cfrb...)o 3SffLL^r>al^ffl$tlS resolution li Wiresize©fc0T\ Rendersize ©tffiTiifeLCklZ 



Object Families 

Objects- h""C-©Meta^$/i<? Mi > flfea>#7$/iS HS'f^dift&SIIlfEfcltoTl^t - Klb£l^tf>3"775'J-T "Sfg^'tSCi:^^* 

to 

ICSO, "MB"7<-Jl/KI^(Sfe^^i:IZ;iSLSLj:9o MBtt, **T-&JntfKD% fiTC-f... "MetaPiane.ooi"© 7jF$!/-Q~W 



Details, info, download: http://amrc.altervista.org 



Page 457 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Settings 



Blender JAwiki PDF Manual conversion by Marco Ardito 




Meta ball base. 

"MetaThing", "MetaThing . OOl", "MetaThing. 002", "MetaThing. 003" , "MetaThing. 004", fcPf Hti^5O0^W^>?>^'a s A"— 7. tttJyxO 
M3> "MetaThing'T'To 

*fc(*inAb"ci^ira>j^u:)o 

9J 

(Mete ballbase)m Ctt, Vt^«tflfcAH#***l/Ut**o flfeffl2O0 * htt -^Cto ^©JltRU^^U^^Hr, tfJI/-?© 
nSct^l^feOSto fetalis (Meta ball base)0)mz\ QR) £ltKMW"3fc, •WS'S'a £**ra>^*?$aa>Si;&WIIS***l 




Scaling the "base". 



A"-^5^'vi0 Hi, 9)1— JO) polygonalization (mesh structure) ^frJiUlU 7-®(jp4'—>ftZ9jL$CD polygonalization 

liPL^to A-^S^tSt, ^(35 polygonalizationt^-fbLS-ro LfrU M*»3Ft*"Ct» polygonalization Mfr9£-ri/vo 

t>h 

d0 "polygonization" ©il^li, t$*£^atfmM;:ftfroTiM^ *tlbtf 
|H]i:775 l J-©^>;\-r3D§^t"9^^fr^bf; ffilZji»©^^X-fcSlMZ^S#jl*t) 0 fcL3, base ^'vi^ Mflfc»aFtl*fc*££ 
(■t,S^t&§^-r>atiii^^t§^SD*U^t 0 A-^te^jfig/JxtSfc, ^0^r>a4iiife^1bL^to (Scaling the 
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Empties 

Settings 

(XtM) 

Plain Axes (J3MI$i) 

+X, -X, +Y, -Y. +Z, -Zfft^ffi]<6O07'f >tUTfS® LSto 

Arrows (+?) 

X$4, Yfdk Z8u ©IE£lR]£*i?\ ^tlf niC7^K35#l^^9ltLTti®L*tc 
Single Arrow(^EP) 

Circle (H) 

XZ¥®0ni:L"r:ffiilL^t o 
Cube(j£^#0 

Sphere (it) 

30©RlZj:oT:^IS$nfel©M«t*:fcL-CSI®U*-ro Wte&Hli X. Y, zmzw-'nzt c 
Cone (nil) 

Image (W&) 
Size 




Usage and functions 

• I>7x<li Array(IB5iJ1tS) : EfV77<7©liiEIZi$^^to im&fcWWMkO&Wjfl h£Mfrt€l-trr£3 J^ICfcOSt,, 
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Track to #]£(Z)$iJ#PI^£ frtl 



• tt¥HSj5J£(DOF)0)SgSi 
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Group Instances 

y-y[z9)\,-ym-?\zfoft\£. Add(iiiP) » Group Instance Wh-JMVTfrjTs) » Group {y)V-?)®feWZ3.-frbV)V-?Wj?& s J 

^oyji-yynovittft. proxy) mmmuzyyf^yzo^mmip^n. ircffozmMz-zztttvim&t- rtft^w. nisai 

(f$»/@$£/&*»&£: ) o 



Visualization 
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Modifiers 
Mode: Any mode 



Panel: Modifiers 




Modifiers menu 



tT-r77<7di2fti£&MIZ*7"S/"i9HZ^ 

surfaces) £g»M£«EUT<tlJ:*o Lfrt. #JVx9 ttQWttfrbW.'W.l'TLtiZkltfoVtthjo =Ef -iJ747\$A?Vi-9Vmim^ft 
H<Ofcttfll Kj Ttt'OJ* TJtotitt ZZtt,T-££t U> *nr*7rt 7CD»»at&fl<liafe* i gttelN^ftApplvfffiffl) . 

^tfff(Modify) 

ModifylZJlt2. : E7 : V77<7liTransform^-JU^'>L^TL^to LfrL^S/"i!7h©^ttlca^#S#^Sfcl^«J:0t. H^^U-^feifG) 

UV&f$(UV Project) 
jliijij h (Vertex Weight) 

£/$( Generate) 

Generate(cMt§*T*77^7li#7'$/i7^ 

Egljj^ (Array) 

^Jj/ (Bevel) 

^'-'J?^ (Boolean) 

bTJl/hTzy (Build) 

WJTsmm (Decimate) 

I-r^lK Edge Split) 

777 (Mask) 

5^— (Mirror) 

*7'vi7 r-©fftl^; v p v oT^>r>a^ffi=lt 0 -Li-ro WtHI^ HJAJl^fe^ttfcfeO, LfrW££*3fctf)(;:$llit3a>l*£tt 
^MMUklx. (Multiresolution) 
77'Jil- (Screw) 

msWfeKfaEU^ttfrbs bti/vff^*££&tilU3:T 0 y^va^S«0ScrewlZ^"CL^to 
UlbhMb (Solidify) 

jf^f '] (Subdivision Surface) 

Skin 



^fl£( Deform) 

DeformlCMt?.^fV77^7(i^7'i>"i7r-©^tt^^^"C^ff^$ti^t 0 znii^valit^/v, £<©if£T*7k *-7\ +t-7^7, 7T-f7 

7— 7^a7 (Armature) 

7K->£&oT/t-7 vi7 h££fl^ 7Z^- va>$i+^-r o 
#gj(Cast) 

fr-7" (Curve) 

£-7*7' vi7 h£2H Kfcl/OtT"^ hZMftt* 
(Displace) 

t775 1 V(cSoI\T*7 vi7 htttff 
7^7 (Hook) 
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(Lattice) 

! 7t17A? 9 Jx.9 bttoTXJVxO hZmtltto 
2*)*S2&M (Mesh Deform) 

iRSS^gCShrinkwrap) 

Simple Deform 

¥;'ffc (Smooth) 

^>5/aS?»a^L^to^r>ajS^a)Smooth^-JHZiei'CL^to 
Eft (Warp) 

;j£(Wave) 

*7vi7 hSifcfrfcl** to 



vHab— h( Simulate) 

Simulate(ZJlt5 : ETV77'f7liv5aU-va>^$Htt)L^to Htlfcffltf -f77-f 7&Particle SystemSfeliPhysics^^lZfeofe 

^□7,(Cloth) 

^©ttM^v5ab-V3>L^toCniiy > >va^7P^LTiS^Lfet#lZtT'f77'f7^^lZiiiP$tl^to 
gi^ (Collision) 

S%( Explode) 

;fift(Fluid) 

A— T-f{7JK>7.^>'7,(Particle Instance) 

;t-T^7Jl/v7TA(Particle System) 

iX-frthi'Ta-L&m.tVTrtTJT'Qto t^VxO hlzyt-T-f^P^TA§jitoLfefc§lu€f'f77-1'77$^lZ^A$tl*t 0 
'Jjj (Smoke) 

l J7Jbfe®^vSaU-r-U^-r o 
^tt (Soft Body) 

*7*$&£ htfiefr<, 3£*j£J#^rr <, WjifrJ? h7Kf'flC^^tSfc ; Ef'f77-f7^iiJn$tlSto 
^t±SS!^^VH Dynamic Paint) 

: M (Ocean) 
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Modifier 

^.TMl<y\t Modifiers (^77^7) ^Za-ftbilflOUrf 0 -SROy-JI/^Wk Decimate fc Solidify IS W»teSfr6f££n 

T€fV77^7l;i^fr0£Lfc o tfy77^77^7(^^ 

±T0£EP7O>£9U^UTfSiJiilcafe*!£*6ft^ 




7^7111 J? 



§*D©0i|rii Mirror : EfV77^7^5^©ftlt^*0it o ^^li-O©®©J;?lZl.^^tc t^ofltfiR'li^tf^^l^^CDft 

Interface 



(OS7I-7) 




;Wg|/iBg(Subsurf©$J) 



# : EtV77^7IS Blender 0£^&SB#ftbStob^^^ 
0**^p n pli^ffiLTt^t (giryt^JUBM (Subsurf ) „ 

-^iZfcacHjWtMASjJ- T-to #7'fH>li : EfV77^70^^&iS^$aL^-r (£^6^): 

1. fcffl — tT<f7>T7t*r»)£fc** ^©*$a*L*to 

2. €f-f77-f 707^ □>fcC0€f'f77'f 70€ UtT® ft"*tf7* — t7* Jl/ hTNitf^'f 7 g ft 0€ ffflcfe 9* t o fs] ^©fife^f 4774 7 
fca>IB"C— fcC&o'Cl***. 

3. 12^ — [yy^Jym^T^77^7(Dy)]^m^^t o 

4. g — 3Dt"±-T'tfV77^70#]^£^Lrf o 

5. 31 — ffimt- K T^7M7747©^Stf jla-SJ^ICbi:?,, -©7n'5>(i : ET-f77'f7©fIli(Zj:o-C(S^fflT^feL^^^0ito 

6. — f!3£^-KTMr-$/£ilSi'C-£aJ:5l;:0£? 0 CCB7-fa>tt (r-^^-KW^iiSto 

7. ±£EP — 7^7fi~U ; Ef<7747£±(;:*£iJjLirf 0 

9. 7P7 — ZMfrteTWtTZfflmito 

1. Apply(ilffl) - : ExV77'f7^ft1t$1+i-ro 

2. Copy(Ht-) -^9^©-#TlC : ET-f77-f7©3tr-^fi!cL*to 

tUT^tlb0)^>fr6Ttts€T-f77'f7^SiJffl^^ffl^t*Jl/rto 

Stack 



(7^7) 




7*-A$tlTL^t 0 



( .blend ) 
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ftfcQtyViOmyiZijfrmmz-Ztel^TiyTjTbbDtto Zti\t ^TllJlJ JU-MZ&Z Add Modifier(iifiD) myzmmtzju-h 
iPT'^^tc -^TMHAIi Lattice {=>t!7s) tJVxVbVits -%><Dfr%&'DZt1fZ-££t „ 
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(UV Project) ^t<17< 7 
Mode: Any mode 
Panel: Modifiers (Generate) 




Projecting the Blender 
logo onto Suzanne. 

to 





{ Apply 


Copy 


J 


Image: 


UV Map: 




is _j 


B Override Image 


Aspect X 


1.000 


( Projectors: 1 ) 


^ Aspect Y: 


1.000 J 


lo ) 


Scale X: 


1.000 




^' Scale Y 


1.000 - J 









UV layer 
Image 

: Ef<f77'f7"C&M*-$/ 0 i&5I~£ia&9£i±/v 0 UV^filS^ro^^lg^tSZfcfcr^to DaKal-yftir5ffi5W*OvBnide Imager 
Override Image 

Projectors 
<Objects> 

sitii-zi^^fSii^&cjn^-rco^o^^^^STi^isiitfem^o 

Aspect X/Y 
Scale X/Y 

UV ProjectfcUTfbHM h^O^^lCtSGXZSJST-to *£\ f*-JI/©«S0SL$l»C©(Zfcftz.*1-o 
lmage©;7p;tT4lilofc(£fcft5cfc5&fc© 

>WSttlASjo Texture > Image Mapping > Extension to Clip^^tSfc'f^-^ISOii^tlfeLU^lCT-^to 
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UKjAftrf h(WeightVGroup) : Ef'f77-1'7 
Mode: Any mode 

Panel: Modifiers (Modifiers properties) 



Ctlfcfltf -<?7<7\^iA h£ [0 . o, i . o ] G)tBffl(Ci|Xtf)St o J:oT^©tEBlH©M(S^t3n^to 

• Il.&OH' Hill (Vertex Weight Edit) 

• TI&Oj^ h-^/a (Vertex Weight Mix) 

• TI^OH" fcj&M (Vertex Weight Proximity) 

ifluence/Mask Option 
lobal Influence: 
Vertex Group Mask: | % 
Texture Mask: Ik 



1.00 



nfluence/Mask Options. 
Global Influence: ( 
Vertex Group Mask: | °° 



i Group 



nfluence/Mask Options: 
lobal Influence 



c 



D 



Texture Mask: fc' M t5 501 id I 3 K3I OfSS) 

Texture Coordinates: Use Channel: 

UV Map 

The influence/masking part of 
WeightVGroup modifiers. 

Global Influence 

■ 

Vertex Group Mask 

ISS)]WfeTI^^l/-7o ^0?Jl/-7"0^ft? tl0TI£0OH' htf'Global lnfluence0jllz£H7£frc5tl£-f o ^CDC'JU— ^(CM?felNTM,#JZ 
MLTli. 77.*>>Wi'f h(O^0 : ETV77'f7©|^)liti'P^^0^to 

Texture 

liftt^&T^^Vo ®^©TI^lZfclt2.T7^V©{i^Global Influence£g r l7£frc5n£-f o ^^©T^^VlD^i^U^to t^tl 
Texture Coordinates 

• Local n-t»\,mm&*&i^t o 

• Global ?P-AJl/M&£tel\£-r o 

• Object |g£Lfc*:7vi7h©Jl*I&£^rfo 

• UV UVU'fV-^MS^L^to 

Use Channel 

r77x5 : V0c: , ©5 : \'>^J^?^II^L^t(^Jt, RGB. HSV, 7JI/77 - ^tlb^MIRKroSP^Iifc^^mniS^^rUj:^) o 
Object 

UV Layer 



Ifi'Ji'f Hfosft (Vertex Weight Edit) if-f 77^7 
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VcrtexWeighlEdrl 



Smi L-f:13 » I 



Apply 



com 



Vertex Croup: 



Default Weight: 



I Group Add 

Add Threshold. 
I Group Remove 



Fallon Type 



A Custom Curve 



B 




X 0.26769 > | 




Y089375 ) 


Influence/Mask Options: 


Global Influence: 




1.00 J 


Texture Mask: l> ;, B 


J* I 2 




Texture Coordinates: 


Use Channel: 




[ Local i| 


Saturation 





The WeightVGEdit modifier panel. 

3. fHRftfc'Jtt'f h^H^(Cjgffl$nSto tl/C/tfctt, U#LMS(C)^L;-CTI^^'Jl,-^iIiD/|^i$n*to 



Vertex Group 
Default Weight 
Falloff Type 

• Linear ^75»tf^^1*Tlll#fl<JlC7^tf>^$tltto 

• Custom Curve Sb-^^^^CUSt.^^VhP-iUiWl*^* 

• Sharp, Smooth, Root, Sphere Httft&?9lf>9Hft??a 

• Random 7c£[ZTJ$k\ZW\fy9l,£t 0 

• Median Step 0.5£J£crLT0.0JbM£(ZS9#(-t£to 

Group Add 
Group Remove 

SUMfe-*^ Htt^'Rem ThreshoIdJ:0fciS<S:ofell^ii^U-^6l^*$nSto 
Hj&^i-f h£/& (Vertex Weight Mix) <77-f 7 



VertcxWelghtH.x"l I - - j ' ' i « | 





( Apply 


II Copy | 


Vertex Group A: 


Vertex Group B. 


I* 


m i 


Default Weight A: 


Default Weight B: 


c 


0 000 ) ( 0 000 ~) 


Mix Mode 


Mix Set: 


Replace 





Influence/Mask Options: 

Global Influence: C .MP-3 

Texture Mask: |> : |j Tex | 2 | F | Q|S3|Bl 
Texture Coordinates: Use Channel: 

E— — EB— B 

The WeightVGMix modifier panel. 
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o 

Vertex Group A 

Default Weight A 

^'Jl/-7(CJl$feL\TI*^-^^bn2.T7^Jl'r-0)^i'f K 

Vertex Group B 
Default Weight B 
Mix Mode 

• Replace weights !£-9"Jl/-7"c7) r }i'f r-re#&*rf 0 

• Add to weights Oil" r-££L£t}ti£To 

• Subtract from weights ~) '0)^x4 hfrhWi-'Jll-JWxj htt\£%l5to 

• Multiply weights Oi'f r-SrSM'tff LSI" 0 

• Divide weights n-Vll-yoOxj -I'll-? 0)^x4 KU'iMLrf o 

• Difference M©*fe*MI£i+^U£T 0 

• Average Oi-f r-£¥te] LSI" „ 

Mix Set 

mmmzmmmmtz>ft&kmt a mmmst* 

• All vertices ?^T071,6ld£££M U3rf „ $£MtbTm-7iaMjMtfi£Jjn$tl3z:ttf&0£to 

• Vertices from group A m-yh-yizmtZm&tdliizBWttTLSt „ 

• Vertices from group B m-^l/-^(CJlt5TI^€mz^«#^*to &MtbZ#JI^?£TM&tl t jilJn$tl§Zttf&0£T o 

• Vertices from one group '>6<fcfe-^0)9 , JI/-^IZJSt51I^IZ^S^#^Sto MMtbZ&J^ttWAffl&B&lSCtiMO 

• Vertices from both groups Wft0)y)l-y[ZM,tZ>1%&1ctt\Z&&%*§-X£to 
Ijfi'Ji'f hifr}£ (Vertex Weight Proximity) tf-f 77^7 





VeftfxWfi9tnProxiir.ly ) ^ jm? 1 1 [ 








] I Copy 




Vertex Group 


Tarott Object: 




& 1 VJ 


Distance 


Geometry 


C Lowest: 




^^^9 Edge 


( Highest 


1.00 


Fallot! Type 






/\ Linear 


* 


irtl^ncejMaSl DptfBTi 






Global Influence 




1.00 ") 


Vertex Group Mask 






Tcrxturr Mtsk 


Ego "~ 





The WeightVGProximity modifier panel. 
Vertex Group 



Target Object 
Proximity mode 



Object Distance ^'yxOh^mmiZ^o^ZtmUcOx^ Bjft(fliV-?a>tvSOTMjftl 
Geometry Distance ^-7~£Jlt5^©TI,£c:. ^-^h^vi^ hSfeli^ ©S/"^ h'JfcCDStli 



Geometry Distanced- K(ot$bl^HOc7)/}-7va>^#oTL^to Cft8t*»CtSfc*-^h^yi!7ha)*'C>jftT?(46<2)*>lhU(lBjft^ 
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Vertex 

Edge 

Face 

f@*©TI£07i'f h£> 5-^h^'vi{7r-©ftti£L^©Sg§ll^-D'L\-C;*^to 
Lowest Dist 

3i-f h^O.OIZ65S§Sto C0SgS!t£Highest Distt0fc±IZf5fc. Slll^bft. 
Highest Dist 

■Ji-f h^1.0(Zfe5SgJ8to a?)Sggt£Lowest DisU:QkT(CT2>^ Mfl%|gLtt. 
Falloff Type 

M 

SftJO^JfcLT, Wave : EfV77'f 7§K^lZ3> hP-Jl/LT*-*U«t9o 

+^V^ij©TI^(tt^tf100x100Ce.LN)^#^Grid^-r>a^#^L, 10 BU(BU: BlenderlMi) WftW<(XiZ[;£? 0 Edit ModelCA 
0. Object Data7P/tT^©Vertex Groups;t^JI/TTI^^l^-^iiJPL*to tUTt^TanHjftSCfcWtfctti-f MJKOMU Object 
ModelZMO^to 

Modifiers^P/tT-fT-Vertex Weight ProximityEfV77'f7£iIJQL£-f o KliObject Distanced Q ^felSt'^^feTl^^'JU— ^fs^. Wt 
fc^bC Vertex Weight Proximitytf<77^7(Cj:3»7yt^ Lowest DisttHighest Dist£, ^tl? tlH 

WTHJWavetTVTWTSiainUSUj:?* ff#ftJ5K1Z<5rT'r>#l/C, 3>hP-JI*:ttni:Mji!l^JI*-7 , *»3tL*to 

*-W^$>i7h£7Z>l-r-U CfJ»K0)±*WM*1**t*« *3fc* ^yi9h©^0l^/c'(t^MnS©^^?.rLj:? ! Vertex 
Weight EdFfET-f77-f7SWave ; ET'f77'r7®But3iJnL., Custom Cuiw^tf><fI?J:0^:§U/Sfc^r^#*©^jlBjlZ-r5i:i:fcX'S*to 

[video link] 

+£>?2ik2Z4 Ik . test_i scene. 

Displace^o"C^?l5?LSUj:9o 

10x10 BUri00x100Tl£(ZW>K£fE/&L. Edit Moderl-^T©H^SlI^^I/-7(Cg^LSto iWfcWIUMrct^ -0@©€f-f77 
'f7tUTSubsurtT'$b(CS^SJLTtL\^T'Lj:9c 

*UWJ* K0>±3&0JBBUCDttM£Hfl^ 

tflteK&lfASftU Vertex Weight Proximity^T-f77'f7^iiiPL^to Geometry Distanced- KlCLTEdge£^(;iL£T(Vertex(Z>&£ 



Wavy patterns. 




Distance from edges. Distance from vertices. 



■3i-f hffl7f tT>^l6Hli, Lowest Dist£0.2. Highest Dist£2.0I^LSTo 

DisplacetT^-^fcHoilZiiinU ff*&T^75Mptft3£L*to $T\ ftnt3nii7"U^h"ffl*"CnA-^IZjEg|St^jfiUlI^liag|$tlfe^ 
JSEUfclvbMT*. tCDW^TMi'Jtt'f r-tftz'PlZ&30Z\ S^©Midlevel^0.0I^U^to * UT^KOJTI^T'Jl'-^m^LTfcLiL^to 
^l : ±©llJ^ttRfl!)ifi<€lt¥6lu/\CtJj:9t&ST:'U«|:?o 

HuS&C00!)i:l5llX, Vertex Weight Editor ^^SDisplaceflfllllAtlT, Custom Curve7y|f:/!fr-^Sa)#*££^*5Zfct,r#£1"o 
Curve Map variations. 
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Vertices with a computed 
weight below 0.1 removed 
from the vertex group. 



SblCMaskt-r-rTH^fcil&lZiiJinU Vertex Weight Ed it©gGroup Remove*? V3>£^f#k L^MitOMZt^t. £Ji©^tf')8Mb 
[video link] 

yy~J)V?74 )\/ . test_2 scene. 

^bT Vertex Weight Mix'Ef-f 77^7^11*0 U Default Weight A£0.0. Default Weight B£1.0. Mix Model J Replace weights©^. Mix 
SetliAII vertices Z.ftVt^TOm&tfBWZmttZt „ ftJHtttt'PBtfCDlftjftti^JIr-^ML'ClV&lVDWi-f Mi0.0T\ BW% 

gltSti.oicS^z.6ti,^Jl/-^iiira$nscfclc3&0*tc 

fo^vn^^yymw&itTixjiWLocawssiziz. &tin^hjU?\>y%)im£U£ : iizwoz<t£zi\ 



Texture channel variations. 















Using intensity. 


Using Red. 


Using Saturation. 



^tl^e.Wave : E7 : V77'f7^iiiDt5©^^nrii^(^ti/voTI^^l,-7fcJl^br</c$L\o 

□DJSCl/C, ±fifc$nfc«5i'f hfflS-fCDSSJRlZffioCfcfC^St^, S-^7'9tf>(fWi'f Hrfcfcfctttltf* fefe DfcfflVertex Weight Editt 
tV 73Mf 7£iIfiP bTCustom Curve7'>t°>^jHR b J:9o 

t3*JH*TM4— W— 0)WLM?^yVtWft)t\,$t o o^O, ffrfcLfe^CDfcPD'Ct ! Hl(/A customized mapping curve)0)£?[Zl}-'J%%.W. 
LWC<€2Fl\, [o.o, o.5]£[o.o, o.25]lZ, [0.5, i.o]Sto.75, i. 0] lZ79t?>tf LT&OSto CtltlT-lifc/uifCDTI^CD^i-f htfO-25Ja 
Tfr 0.75JJl±lzfe 0 s * Crg jtf ft 6tl*t o 

Custom mapping curve. 





J 








A customized mapping 


Custom Mapping disabled. 


Custom Mapping enabled. 



curve. 

[video link] 

+£2/2ik2Z4ik . test_4 scene. 
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BuildtT-r??-*? 
Mode: Object mode 
Panel: Modifiers 



T7t)imt. W(£td*m&)\Z*vmztm£hZl^\\mziRi(l3:t 0 *ZW<DMffitr7*)W[tttbhtcmZ-ttfi* Edit moderSort 
Faces (CtrlAltF^^^Ortf'r^To 



[ Apply ) [ Apply as Shape ] [ Copy 




Start: 1000 ■ Randomize 

(■ Length: 100.000 ~) ( Seed 1 



Build modifier 
Start 

Buildup t;W>$&££;7U-Ao 
Length 

Build^7tS*T?(Z^S7U-AIS 0 
Randomize 

Seed 
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Decimate : ET'f77'f 7 
Mode: Object mode 
Panel: Modifiers 

^'proportional editing^Jtm^iS^^, &5^liSubSurf$tltJf^tt^b©^}^fei:"^^t^^va©li^, fc^b<£<0H£(3*MalC!&^T1J 
DecimatetfV77<7&3E5£ilftll7M>gfc^ 

li^ro^vaf'-^^^lZ^MUTL^ct^&M^; tfV77^7^^l^>5^T^^>o$#:lZ^5i:L^^m+i"C<nS-ro 
mO)^T^77^70)^<mmi\ Decimate ^rfMy^ 7©iS;S^ISEdit moderg^£tt§0:l3:T"#i:+i A, 0 
Decimate : Ef'f77'f7M^§0liHft7rt l Jlf>G)^T-to Ut^bTE^7|-xUlf>liBg^©9^(Z--3lZ^f J£ft"C$&II£nrf 0 





decimate modifier 
Ratio 

DecimateLfc&t©®0fiJ£ o Mli0.0(0% o Of 0t^"C©S^iJ|^$nSt)^e)1.0(100% o ^vi^tu©^, /c^LE3^7r^Jlf> 

fiJ££1.0ftb0X)AT(7'3(CUfc*VC, 
Face Count (||7F(7)(fr) 



$1 

Plane*7vi9r-t>Ht»UTl\^4x4(^ LfrLPIanelilo 
0®t4O(mi££#O0l^*tl,"C, Grid(J90(Z)®i:16©TI*^#^f to ctoT^^TI^^S^'^L^ItT'to Decimate : EfV77'r7ISZ© 
J:9&*g&®£gi|l&l/C<tl£to 

DecimatecFttfcRtt 

ffj|ife$J£:UT, f7*Jl/h©32t^>r-©Rtt^oT^SLj:?o Zftlift*;096»®£J#oTUi:-ro ^(ZDecimatetT^^SMLT 

Decimate : EfV77'f7a)±fe g mt. m&VMrmM^ZtvyiWV-^mttZtTi'thK |5]B#(Z7c(7)^^^$f |#Lfe(tni^' ^(t^-H/vo 
WTG)®ft~C"(ot, ®0fiJ^^iOO%^b5% (Ratiotf'0.05) ^ttdhjtdlvTtfoTl^St 0 ;iS LT(aLL\©liRatio^O.6(6O%)IZT^"2.i:®0 
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1.0 (100%). Faces: 128; 0.8 (80%). Faces: 102; 0.6 (60%). Faces: 88 
0.2 (20%). Faces: 24; 0.1 (10%). Faces: 12; 0.05 (5%). Faces: 6 
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EdgeSplittT-r??^? 
Mode: Any mode 

Panel: Modifiers (Editing context, F9) 



?(^9Cfcfcr#StoAutosmoothlif|^LfeftJSm±IZ^Sa)#L^jZlSi/v-^lCU*to*fe» EdgeSplit : EfV77'f 7r(St"©a ; &vV-^ 
IZ, ^0ffl^^6^1"§6^Sl"Ca>hP-Jl/t5Ci:tX'^1"($blZSiJ©^;SlZOL\Xtt Mesh Smoothing g#H) a £jf C:J:3^£i:¥itj© 
Jt££i^^lIt3CtfeT'£rfoEdgeSplittfy77^^^ 







^7 Q [EdgeSplit 


MBit 


- 1 0 IV] 1^1^] S3 




( Apply 


)( 


Copy 


■ Edge Angle 


o 




l« Split Angle: 30.00 













EdgeSplit modifier. 



From Edge Angle 
Split Angle 

C©fI«Mfc2ia>aj£tf*£l^ From Edge Angle^>a©^^(Cffl^^t$nito ^1il(SO o (t^T(Z)ffl^gi$n2.)^b18O o (i:"0 
From Marked As Sharp 

Z(DmyW%%}0)m-&* r$^-7j7H7WlvUV5iffib^li*tl**"o 7H7?3(ZliEdge Specials » Mark Sharp (Edit 
modeT-CtrlE) £$oT<€£U 0 



0J 




EdgeSplit modifier output with From Marked As Sharp selected. 
Sample blend file 




EdgeSplit modifier output with From Edge Angle selected. 
Sample blend file 
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Mode: Any mode 
Panel: Modifiers 



MasktT47747li#7$/i9M*r>:La>^ 
Mode 

Mask J EfV77'f7li-0© : E-r ; T^^vaHIL$to KP^^>U7h^bSWLT<€$L^ 




Vertex Group 



Vertex Group 

Vertex Grouptfg|R£tl"U*3fcs Masktf -f77-f7liJt^$nfeH^^I/-^S^l^^*>S/a$7^L*to 
]I£?j|/-:7©«fij£Aa*3fc**0?;i/-:7^^ 

^vatTIi&On' hfflO^TbnT^rfcPn^jg&O^/utf, -5i-f h©»fIli^£lZjRffi$tl3:* 0 Mask : EfV77'f7li^©]I^ 




Armature 



Armature 

Pose Mode^. 7-75 : a7^fillL"CL^fc*lZ{ifiJ"Cto 7-7?a7^$/l^h©*«T*7.hfflH£:A*L"C<€$l> 0 Pose 
ModeT"*"->£liifrL"a^l:^ 7!?T-f^3&^"->(C|||t3oTL^^lI^^7^$nSto Inverse^ lit fttf\ ?0»K-> 

Inverse 

1$, MasktT<77^7tf>r>±(CM$ft3t. *©K#TU:*«tMi'l*JIAfc**"P, JUfc<fc9i;Tp Inverse*"* 
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MirrorET-f77"f7 
Mode: Any mode 
Panel: Modifiers 




The corner of a cube mirrored across three axes to 
form... well... a cube. 



ttl>ZdZ&Drr)ott!z©*7vi7h0*^ 



Mirror modifier 



Axis 

Options 

Merge 

it®±©TI,6£$S-£Urf 0 ^iS©Merge LimitS#RSo 
Clipping 

HjItf$fcS£iig|fctt§a)£RJj£ **. zniiEdit mode©fc£Ettr&3CdzaSLT<££l* (Object modeT1£tii^te*fiS>h& 
ClppinoWaCftoTL^Tts H^tf Merge LimiUgfcMfrbliftfcfcCSIZ&ftti:, ^£$n3Zt(a&9£1±/vo Merge Limit0 

TI£«SlZ<^lxfcttsl~C' LMB K J£# LT^»^^LTL*9fc, ^®^6U#li^tlZliClipping ; &»lS!llZt5^3t) <; &0S 

to 

Vertex Groups 

Z©7tf'5>tfW5eJ)££:, MirrortxV77^ 7ra£7"Jl,-7(Z)itfMft9ai L3;to MICttf SUmttCttf, DtXlZttjgU^W 

• Sf, ft&£ftOfcl>raj&tfJl/-7WMZ^ofe;&y'£C0tfr«^ ".right", ".L"fei:"0 

• ?fciz, Mt&i>7'ji/-7£&bfri^fF^fcx&^ Lavfctfji/-7*ia 

IZHI/CUL 7E©^^i{7h©lI^tt7C0^JI/-^IZ, MSZlt 0 -^ntTI^IJM^l/-7(ZJlL^to znii7-7?a7^9t^(Z 
l^lZiifiJT-to fcfc*tf» ^S/i^NO^^gl^T U>tfUT, tM^-^^CD^^U^U ^LTMirrorET^^S 

Textures 

utv©*^2a>i**fi^tiufcv®T!7^^isai*flti53if-u*to iiiio.5^±tizs$E$n^to t&fcs, MJjnt&yttmzUcm 
£s 7L<j)m&<DiNmmif{o.z, o.85)&b, mmzui-zfttcm&mvmmitioj, o.i5)iz&o*to 

Merge Limit 
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Mirror Object 

KfeBIender7-T<7hfc5tfMoltfc^ 

MirrorET'f77-f 7 1 Subdivision Surfaced t •177'f 7 
Mirror : ET-f77^7tSubsurf^^1i-T^9m^, : EfV77'f7(Z))i)?^Mgrto 




Subsurf modifier before Mirror modifier 



cniiSubsurfEf^O^lZ. Mirror : EfV77'f7$^lZiifflUt^^T'to^^valill®©^^"C'^(t"CL^orL^to 




Mirror modifier before Subsurf modifier 



M i rro it 3 ft I c S m $ # § 

Mirrortf <77^7£fcffl*3fcto£* &igCD^ 

Hj&S&WU Cursor to Selection rftgiagftiri^ ShiftS£($l^to Ctl"C3D3b-VJUi-^C0^J:?4ftf nimnLSt. ftft 

II* Editing3>T+7h(F9)T\ Mesh/t*JI,frbCenterCureor£jIiRt5fc, *Jv"x9hO)tpib&tfi3Dl3-V)l<»lfcW\ZfeWlb£to ZUvmm 
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MultiresolutioifET-f 77-f 7 
Mode: Object mode 

Panel: Properties Window -> Context Button Modifiers \^t\ 

Multiresolution : EfV77'f7^f$9i:, 3D View, Template:Sculpt Mode . Blender Render^^tt^lZJ^LiTjSo^Jt^L^^va^S^liJT' 

Catmull-Clark / Simple 
Preview 

3D ViewT?CDS#$JU^l/£*i£LSt 0 
Sculpt 

Sculpt Mode"?®*! #f] l/"UUSflMI l£t . 
Render 

Subdivide 
Delete Higher 
Reshape 

SNflfflR?BM0>*9$/:L*MRUTResta^ 
Apply Base 

Optimal Display 

s^fiJic«toTiix.fe3aa)tt®tt*iiiSL*t 0 

Save External 
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Remesh Modifier 
=E- h": AZl'yzO HE- h" 

yt*Jk Properties Window -> Context Button Modifiers 0 
Description 

mm) 




Usage 

tt-JviJI^VZ remesh tf^-fJSiliPLSt (C0)€f<7747te*r>a£ttl;:i£*£r) 0 A^^^al^liJI$^^"C't 0 A2)tf'5c 
^CT6ft**B, remesh Er-r^-f 70>±£ solidifyCJl&OID^Ef ^77^ 7§ii*PLT<€$^o 

Mode 

Ct-h") 

remesh tf -f77-f 7£li3"D®£;$: : E- YftWS-t o Blocks, Smooth, ^LT Sharp Vt„ 




mUZ remesh €- h"£teofcR$t®0i] o £frbt£:0R$t, Blocks, Smooth, Sharp 



fetes fcH* r*7t?P^"-tt30©€- K©ifntl5i:/uifl^L;"C"to fEfc£®W/1Hb (smoothing) rto Blocks =E- hT-li¥/*t<bli£ofc<fT;K>ftS 
ti/uo Smooth fc Sharp Kli^^va^TiZjlb^fe^^TiSI^DtH^^^fSLS-r^, Sharp t- r=liSfflSPiZ^oX$»fiJ$Stot7*<^U 
£*„ Cfl)0iJT-(i Sharp K0£:£, Rit©R^©JSfcR0tCDTI^^jEU<SS$nXL^t o 

Octree Depth and Scale 
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Octree Depth (A#*©gg$)l* til ftQfllftft&KJElrd:?. IftlHlliAaCJfcltLTAfcftaittJfcU Kl^taMftO>mAft±AUS 
f 0 Scale (tfcfcli/h) i BH29r*t 5fc, SSS§$6lZ|»ISS"C-^to {I^TIf§(5t'>5t)$J:<tH±iMS^T(f§^T'^-ro 




Disconnected Pieces 

&tlfthtgfttc/\^U^mZmm<\Z\Z. Remove Disconnected(f$^$nXL\feL^^$^iJI^)^^^(^LT threshold ( LcTlMil) Stf h 




gtlflWMffWSto Remove Disconnected Pieces ^vMtt^t^ZiLtzWMB. 
Sharpness 

mm® 

Sharp t-R 6 !* Sharpness fiI£IS£LT\ A*©«SPJ&aiCHl*Stfn€|-tiS^lt5fr*iJffllU*t (*£B"J$£ftl**«G:ttttl**ftttoT< 
Demo Videos 

[video link] 
[video link] 
[video link] 
[video link] 
[video link! [video link] 
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Screv\rET'f77'f 7 
Mode: Any mode 
Panel: Modifiers 



Screwtf'^'f 7(iTool ShelfCDScrew^-JUZ^T L^to mmm%MfetZ*vi>2.*JVx9 h^i- Wvi9 h££oTs mbQ)±lUW 




Properly aligning the profile object is important 




Screw modifier 



Axis 

Screw 

mvm $ns b#fv<D-? ft® m $ « 

AxisOb 

CCICA*bfe^5/"iC hfflAxistftefctti:* „ 

Object Screw 

AxisOb©^' vi C r-^f$o"C ScrewTOflfc^gUSf <> 

Angle 
Steps 

-orobttMCfcfcnsaTStfUa ({{Literal|3D View}rt"C©^^}) . 
Render Steps 

Calc Order 

Flip 

;i»^|S]^SlEU^to 
Iterations 

5tt/v£flllQ£?IIIft. 
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Solidify^ 7^77^7 
Mode: Any mode 
Panel: Modifiers 



CtllifcfcfcfcCampbell Barton(^iJ€ldeasman)l^ c i;orl : ^tlfe^ l J7r-"C"to Solidifvlj: Blender2.44lC[H]^^n"CL^Ufe ^\ Blender 2.5r 




Solidify modifier 

Thickness 

Offset 

Vertex Group 



Invert 




Rim and edges. In this example, the object was 
assigned a second material used to color the rim 
red. 



Crease 
Inner 
Outer 



l*l^©5ffi(7)ja©creasefi 0 
H !£©Sffi©;H(Z>creasefi! o 



Rim 



m(D^(Dm(fomtMmmz&*mzmuz>m)o)creasem< 



Even Thickness 
High Quality Normals 
Fill Rim 
Rim Material 

xyyxOHzm&zftT^zm^fvyiizmizmmLSto 
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ff#HI (Subdivision Surface) ^r-07< 7 
Mode: Any Mode 
Panel: Modifiers 
Hotkey: F1F2 

mm 

Subdivision Surfaceli^->va0®$S^fiJLT;f b^&ntl^^^tHt^i:lCj:oT, ^Ul\m^O)^y^t^W.^timm^^tt <i Z^ 

0)£lUtyy3.CttlTT"t>. Blenderli ^(ZfSUTjfb^feS^fiJroitffSL^to =Ef , JX/l*'CtU>^ , JXfl*T»t» £fcv>7Jl/&<£ 
©Subdivision Surface (BSLTSubsurOrtu «J:0S14^feCatmull-Clark;ilZj:5t,©"C-fcpr^rto 




Modifier's panel 



Subsurfliix£7zlZT"To Ztlfc^S/allttint'SlZli, Add Modifier^ l/t, UT.HfrbSubdivision Surface£iiI/vTX££Uo 
Catmull-Clark/Simple 

• Simple:M(ZS^^fiJL. ;lbftlZliL£tt/v(Edit mode"C"0 SubdividelHrc^rr)o CtllifclJ&HfelvcUfc?,, 

• Catmull-Clarkf 7*JI/r-©ISS 0 If #fli:7A-;ttb£fTl^*o 

Subdivisions 

Note 
* 

Options 

• Optimal Dteptay3MMI*CTtt3ffl**T?tt&C fcfca)jZI09'f^-7U-A€lt^^USt o 

• Subdivide UVs: Ctlt*»Ct8k, UWstffcSubsurf$ft£t (r)£VZ<Dtt7747[Z&oTEftW\£htcm\ztt[,TfomfaUmMff 

■ll4»tS5MB©ISJIin«a>nBOt**LTfe<Ctt, Editing Caget- K^^StllZtS^H^fcOSt (^fV77^7G)JIIl?£±TT 2>7t^>0 
t<1$0*"$>rt) o Cftl;:cl:9Sa>TIj£0^ 

Weighted creases (M^^^JIt OS ) for subdivision surfaces 

Mode: Edit Mode (Mesh) 

Panel: 3D View — > Transform Properties 

Menu: Mesh —> Edges —* Crease Subsurf 

Weighted edge creases£{$?fc, Subsurf $n§^^va©ffl^vV-7(ZLt0;f b^lCU/cO"C^^to 

crease weightfc&iLfcUHi&fflRl/C, Transform Properties (N)0*M££^ftl/C<£$l^ Uf1i^g<t5ta^T^<jfe0, ^A-^b(Z 
J£ftt3Jt£l^'*£<&0£ToSubsurf£^^ &3ElzM*3ffl£f5KLfcl^£liS£S&0Htrt 
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= ft M i t (Tri a ng ulate YcTMl-i J— 
Mode: Object mode 

Panel: Properties Window -> Context Button Modifiers \^\ 

mm 

Hftffilb(Triangulate) : EfV77'f7-li, ^r>artfflt^T©S(Egft^StliN^»SHft}^a)ffilZ^itlL*to 
I©tf<77^7H*l|£*-K(EditMode)rODP^ 




- ft 65 i t (Tri a ng ulate )€ tV 1j< 7 - M © * y 




-ft®-lb(Triangulate) : ETV77'f7-|t0^^ 



E3ftJf^^|iJ7j;i(Quad Method) 

iSp°S(Beauty) 

EftJf^KfeHft^^^iijU^to ilL^;*rto 

£tit(Fixed) 

m ft ffc£l 0/srji:30Sr;©]I^"C'^ilJ L£t 0 

SiJ©^M(Fixed Alternate) 

E3 ft Jf^^20toi:40Sr;©II^"C'^ilJ L^t o 

ft&CDftft^Shortest Diagonal) 

Nlf>:^f J75;'£(Ngon Method) 
HpqS(Beauty) 

Nlf>£ ear clip 7)l^JXL^mbT / Am^t a 
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Mode: Object mode 
Panel: Modifiers 

Description 

7?a7Mfcffl*3Cfa!J«**o 

?r7 vi7 HE7-7? a72/7TAtafiJnt*CtiuJ:oT, TOt^^r!? h*jEllC*»$1i:5Cta!m»8feto, »«WftSrP7Z^-Sa>fct5 
^^fe<fe0*to 7-?f 3.7 ^77^71*. 7-7fa7*7"S/i7h0)«BliJ§lt^t5CtlZj:oT, ^->lCj:i.^7yi7r-a)^^fe^ft^^"C' 
£ % CtllS (IB*©) "^"y^T^^ffli+flZfto^r'^to 




Armature modifier 



Object 

Preserve Volume 
Vertex Group 

^a7 (nm^tigmZVZtZiz&miSto VAfFErlTrty W&W&ttZ\.\%t%\Z\t. W7vi7h±l^n6a) : EfV77'f7© 
MultiModifier 

ffiO) (7-75 : a7?) : Ef'f77'f7t|5]i;f-5^A^i:Lr^fflL*to "l^ffr©f-5t^TlC»0"l\T. «l»fl)7-7?a7^l^l3 
7 €f ^77^ 7ffl*£Hli-iBHZ;l^$nT. "mixing guides" tLTVGroup IIj£7"JI/-7©M&^ffll($ffl$n*To . 

Bind To 

Verterx Groups 

m&a>9}u-7w%mt%$zmGmkmmtt$ (turn, zmmfezntctf-^ mb%m<DVb-y\zmtzm&ic\-tz 

Bone Envelopes 

ifUtettzfcm&tomito\j*t (turn. fi-yff£#o)ma)m&*$zmz)<, 

Invert 

WM\z&mbtcm&o)9)\>-?o)%mz£oTs m^nzi^mm^^itt (turn* zwn-yomfromttizmis 
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Mode: Any mode 
Panel: Modifiers 

Description 

ZWEr47p{7tt.*lfy3.* *-7\ y-7i.7&fzim=f-(J)Mft$s lKofr0*flFSm$nfcB# (3*. Rtt, W.l5i*)0)^?ftfr\ZW[,&7i£t 0 

Editing I]>t*7s hfa® To Sphere y-JI£nV?fc9 (Mesh -» Transform -» To Sphere Alt- Shifts) s ffeflDTTJ^AOS?!* "Spherify" S 
feli "Spherize", WtftlTl^t^ ±t#l*J:?C, ^0)^lZ|S^$tlSti©"C(ia&0*^ o 

Hint 

Smooth modifier 13 CasfcliaiM+filJTv S®£&ffcb*)M;:LTJI£*£&<LfcO&5lM3^ 
Important 

(■tS/U>$f-/\j$^t51i^s ^'viOhCDSlE (CtrlA)£M?5!&gtf'£9£t o 



■ i 




tan Wu 





cast modifier 



Cast Type 

+V7.h05y (5-^r-©^tt)^iHRt2>^Za-: Sphere, Cylinder or Cuboid. 
X, Y,Z 

X, Y, Ztlll^ffilT-^fifli^^Sli/JffiaiCtS Hfll«K*> ( v'J>#- **ah<W7'riiXfcYa>*)„ 
Factor 

#yj±>lt*V^(Dm£Mii-W.O)mO)?\sy F&tMltSMt. It's a tftflMtfflUS?: 0.0 T'l;£7c0JltI££^U («M#] WW 

fcL^cfcrt,a55),i.0T-ii$-^hJK^©t©^tfie^L*to fit [o.o, i.o] §±(ffeOT(ffeotsi:^aS^$i*s ^raei^ 

Radius 
Size 

From radius 
Vertex Group 

Control Object 

mMXttUS?. Hint: CGID hP-JWB*?2fr9 h*7Z^-2a> iCfSfc, It fif&SftT L^l l<Dtf?*M htSfe7Z>- 
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Mode: Object mode 
Panel: Modifiers 

Description 

^f<77<7l*5«aafffll»f»foiflPLfc predecessor (D^izmmL. Mt«$n§*7vi9 htnffllzmiTmim&WmZte^ 



Curve modifier 
Object 

Vertex Group 

^^7r^yi^r-i^©Ti^^i/-7©«tuo ^77^7[t.zo^)i-y[zw\r)^ThnTi^m^r£[i{z§m^^t a 

Deformation Axis 




3 



X, Y, Z, -X, -Y, -Z: 1l-yttZ\0)mzfeiZm} Ltto 
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(Displace) tr-f 77-f 7 
Mode: Any mode 
Panel: Modifiers 



D\sp\a(&ZT47747&*y i siWT&&%f97J?*(D&&. (intensity) lZfcbT&M&WL£t 0 ^M£Mf97fr*T-M*-Vf9Z? 3 r'Ci l 1& 




Displace modifier 
Texture 

Vertex Group 

=Ef<f77-f 70§;#£§: ItSU &9)l-7(D% ffi 0 

If VGrouptf^Efctf'fTT'f 7li t ^T0)TI£ I30 L<f m Lit 0 

Midlevel 

tl^ffl^«t0t^#ltnii7 , 77.0)^^(ZS^$tlStoCa)«t96^lZ60ito1BSi©S$ = W^fflf - Midlevel 

BlenderT-l**7-ffl^3lSS6^li0.0^b1.0raL*to0frb255r-li6L^©T?aiSL"C<€$^„ 
Direction 

• Y- P— J)Jl/Y$ilZ;ftoTS^Lr^"t"o 

• Z-P-^l/Z$ilZ;^-CS^Lito 

• RGB -> XYZ-f9?3 :i <'0)RGB : £h : €h0)mm\Z&'3l\Zs P-^l/XYZSltn* tUZfeoTW&^St o 

• Normal -]](A®&|ft£fiCa&L£?, 

Texture Coordinates 

• UV-®G)UVM(^l^to 
UV Layer 

^S/i{7H^UVM«^S$nT^3&^»^ttn-^U*«b«tt*3*l*t 8 UV Layerff*W£"U\ L^UUVK^-t©t©tt 

Note 

• Object- JaTO)fllT?ffiSbfc^S/i^ha)JS«S*T^^vffi«St«t^t. 
Object 

caMitfffia)ii^ttp-Aj^«*«ffit3n*to 

• Global - hro^P-AiUJiflSlzS^UTTO^V^il^igSU^to 

• Local -^7vi7r-©P-*Jl/M(CSo'L\rT77f vM^IS^L^to 

Strength 

E&G>&$ 0 Midlevel E*df^T*7i29 r-tfft/jf&ftfcfcfc, Strength^(7^Ltt©^'ft^WfeS^©iIlZ&0ito ZQ)&?U&V 

tolA&a&toM = a^©M x Strength. 

MOMZ&ltiT 4 111 70)0)1 £ £ S c 
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• Blender artists post: Displace modifier tutorial (September 2006) 
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Mode: Object mode 

Panel: Properties Window -> Context Button Modifiers \^\ 

The ^TlTSnrWiTfos Lattice *J*Jx9 MMWZl&VZK-TV&Vi*? b£&JI2L*t 0 







r c5 ' Osphere.001 


▼ Modifiers 




Add Modifier 






V H [Lattice | [0|<2>|&| (-I V] » 




( Apply ] ( Apply as Shape ) ( Copy 


Object: Vertex Group: 


LSI 3SZ □ 





Lattice modifier. 



Object 

Lattice XJVxO V*&MZtt*-7#7Vi.9 k 
Vertex Group 



Hints 




^#bSt/uo ^5/a^*>"iCh^0lK^&36MI*, □CW^MCHfrfcaFftaOT, ^r>agf*^ML&LU9lCL*Lj:9o 
Example/T utorial(s) 



T Modifiers 


Add Modifier i 




:: | ParticleSystem 1 ) [0|o] ( | V ) S3 




See Particle panel. 




(1 (Lattice | [Q| O | £J | ( - | V ] S3 




( Apply ] [ Apply as Shape ] [ Copy 




Object: Vertex Group: 


[QLattice.003 ] 
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Particles following a lattice. 
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Mode: All modes 
Panel: Modifiers 

mm 

Mesh DetornftT47?47\t&1&®9n-XF*yyi\Z&mT-Z frf47ftT47747t%tfoTW35#-l&WzWihf . ftSflP^fcTO) , flJ© 



Mesh Deform modifier 
Object 

Vertex Group 

Invert 

Bind 

Bind Wyl* PvyMt ^7y^7\Z, ^m^yj.^-y^m^yTOh^tmmzTyO^^im^t^m'C'to Z.itZZtlz£ 

m^Pvy^- ymm^TiZt. ^myyio ^mrmnmzmtzvz^izmst, 

VZSVlzm^WftftZZttfmSt o ^niCj:0^Miltf'5£7t33OT,Blendert^ 
UmSto Blender^tU^f^L^-o-CL^O. O^yyitZtimbfontt 0 

Unbind 

mttyyx9Wm}*vy3.*-y\zmmmhftTl^t£. Unbind ftrs£mtRtZ>ZtT:\ Bind tIxO!f;LT, &fl>6IHiI#|-t£$ 

Unbind £7lWr3t> defom7 mes/? cage li^0B#£0ff*tt£*tl#U ^©Tc^rorwI^fero^ttlzg^Sa-^MLTUt^r-tS^liaD 

y|rbind$tl2.Htl©7c©^ttl-Ut^r-$nSto 
Precision 

m% MU^y^-llFTi*, tT-yl-O&ttmZtttZlz. m^y3.>T-yt^^yxOV^W.Wt^m^W\'mtto 
Precision 7-f-Jl/K©il©i5Blli, f J*)\,VT'\$5T\ 2 frb 1O0iBHr?£5£~C'££t o ^©fl^iS<?l^±(f'5.i:> /H>fV>^/cM 

Precision iit$g<±(f; ^<Z)?^i^lca3«&^^^*>S/aaHr-S%J:lW*fcl**»^S^!7Hc Bind $ttJ:9fc*3i:, ttQWJZffi 
gl/C. *I«ii£Blender£^r>±£t^t 0 Se**JMtfcftC, 5tlZiitJfrl3&6fe©blend77'f;i/$ft#Lrte#*Uj:?! 

*-y^)wyFUcmz&zm%j£{mmvzu<m$:t 0 

Dynamic 

Dynamic iK$><fl6U*ta»tt, )»r>itffJ -f77-f 7tf#Ht*£, ^ft^7'yi7HCMt:5^^fcJ;l>^M©?^. fc»*9$a>r- 

With Dynamic iflfcyt^ftttSfc, ttCD^^afltMiifcWfetJO (ffiO)€T'fP>f7ftJ^ ! 5/l«<^-fcBlfll) , *»^a(T-^fif*W* 
^2/i{7hU:;W>Kt*5IBt:#Ji*n8J:5U:60, »0K£ii;#)rr o iWymnwJVV&m&frttttlfotttMz. TJtilhZim 

mzuizi^t... 



See Also 
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Mode: All modes 
Panel: Modifiers 

mm 

frjofcLfebfa- IMftfr fl retopo tool ?(in Blender 2.49k S/aU^^ttlI^^tSl(C;ttoTS^$1*t0, ^feliS^OGJaSffl^'f^hlZ 

fc, fcWftSfrb "SBatSft-T CfcfC**t. 

Note 

Target 

$-tf?MrJ'ay>9£t** JtyittflPSfeOC shrink/wrap around.£i+3 0 
Vertex Group 

m^UVr-P-JH^t 0 TI^^©^l/-70^>;\-T"^tMi^li. £ft$ftS1*/u (II 0 fcWD). 

Offset 

tt*$nfeffiW<4M^bStLTfc<^^&SS§Sto Blender ffil1^ 0 
Subsurf Levels 

^0^7va>rii. ^7£I+3f t^MI^ ^M£n3*7 vi7 K^fcliStUW-tfah?) lc(-B#ftfe) *Wh7JK75H? SB^SJ&iifflL 




Nearest Surface Point 



Mode 

Nearest Surface Point 




Project 



Projection 

*to CtVtf*l»t«a)H:, C©^7S/a>©|g^te«J:^2oa)^7"S/i{7h©4l>PH4S(ZttoT, ^M£?(1^7vi7r-#'«&1^ 
[Z3&§Ctt35Sfcl^CfcT-to C*ltt;WPI*&C mizl£££ "l\U<3" (ftlZ, Negative/Positive ©fcG)), *fcl*^0©*7"*>"iC 

X, Y,Z 

^M£?tt3#7"S/"i!7Hi. P-JMWftCf&oTlftlWfftnSto Ctlb©^7'S/a>litlSlZ«a*^t3l*Sc:fcft«T"?, JSf^CD 
Negative, Positive 
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Cull Faces 
Auxiliary Target 




Nearest Vertex 



Nearest Vertex 
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Simple Deform Modifier 
Mode: All modes 
Panel: Modifiers 

mm 



Simple Deform 

Simple Deform modifier (S, IvCofrfllMl&gBpfc m/i9HzW%[zmmt%Z\£tf?23:t (^r>i, fl*fL ffiBifcJtfT^ahtf 
^-r*$tlTLv*t) 0 

lifcA/irrogg^f^-fTicfeLNT, ®Mwm* u t\%^hommzmm^tt o turn, wv+m aMa>hP-ju*-f>Hc"p(*6<, 

fMt^3WH-ffiFtlfcll#jfl[Tf«»Wyi5 h©*ISgG)S/^ HJC. zn^StttS©!*, Subdivision Surface modifier (*9$/:JBJftlttDIdf A.* 
Sfcts Sfett ^Uta-ffljBiftS ©f£5t (for curves/surfaces/texts) §±(f§CfcT\ 36fl^©S!l^0^$HU^J^±lfSCt^T?#§i:L^C:fcT?to 

Mode 

• Twist- ZH*4 , '&fcl/C|BH£L£1\ 

• Bend-^rl/iLfcZiiKfilfS. 

• Taper - Z$ft \Z®?ZWM&}\ZfaXf&/bf%> 0 

• Stretch - Zffl [Z^oX^VxO h**»U*t(Jia) ^» L»3) 0 
Vertex Group 

Origin 
Note 

jBjft**lfPt*5*^yi(? h ( Origin h't&Sfc©) fl*|fe»*?2&$ ha^T-ftSt^ ZtlliBlender©T-9 S/7tAIZ^«S 
#fir£lfcl/CL*lti:t (the DAG - "dependency graph"?) 0 M^IS, Tj1t&1$$L\j. ^Uzm^OtHyxO hfcgstttSCtCto 

Factor 

111. W>UriBEt3Cfcfc-C***o 

Limits 

Ctl6©ig^Tii. £^<TFISfc±IK£IB£*3CWrc-£i:"f ( 0.0 to 1.0 re®, fcb0l]filfcfc9** ) 0 B^SffcfeC ±l8fitliTl8fiIJ: 
Lock X Axis/Lock Y Axis (Taper and Strecth modes only) 
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W-mit (Smooth) ErfTrtT 
Mode: Any mode 
Panel: Modifiers 




Smooth modifier applied 
to a subdivided cube 



As above, with a vertex 
group selected 

X, Y,Z 
Factor 

¥JiHba>M»fcs**rc*« m hMztzm-sommtto.obw.oz-t (o.o-.m®}. 0.5 : smooth*-* ytmts i.o:m.xmm)o£tc. 
zQmm^mu(o^Tm.5^±)^^t^t^y^m^mzm^f o 

Repeat 

¥;l1b^T?[H]^o Sj!]ooth^>^5ifttlf tom l^ST'to 
Vertex Group 
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^(Dm^T <7?4 7*&mt%ts to*J3M)\-Vtifi U^mO&O'sm&ZitZZktfZ-Zgto "from" t "to" 0)i%ffi(DmiR\Z2?0)tjyx9 

Proportional Editing ^ffltSfc^fc^TL^to 
Options 
From: 
To: 

Preserve Volume 

Vertex Group 

ft£01I£7"JI/-;Ma>gEJ&£fl]|E*3o 

Strength 

Radius 

Falloff Type 

Proportional Editing £#Mb"C<£'glV 
Texture 

Texture Coordinates 

Object 
UV Layer 
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Mode: Object mode 
Panel: Modifiers 



mm 

• &$g §7{7r^fk*fel* VGroup C*W*A*t*k, ttl£(7T?*f <7M7t#7!?T-f^CL*t, 




Motion 

X, Y, Cyclic: JK©S!i^lZ«J:5Z^rfi]A©]I^a>hP-JI/^>h©^fl$li. $Zbtirctti§G&*&&£lTFlM(Ofoft^tJ t JjL J ?HZ 
feiZ&mLSt ( X k Y©M£tfi£14'fb$ftT^3fc£)o rectilinear wave frontsdftfflU X or Y/t^SStt-fbtSfc, **J£*3 

aiz^ftizfeosto cyclic ^-©/tji/7.riite<, jifflncxfiioisust. 

Normals 
Time 

Offset 

7U-A©^7t>>r-B#f B 1o SUJ<|MM"S7l/-A (Speed ft" IE0i§£), £fcli**7t ( Speed fl<JL0i|*). &a>$&»fc 

Life 

Damping 

fcW3*±U mtiH%mz.ZWL%}0)7\s-LT"t££0£t o m&(t. Damping frames^T^'^Sto 

Position 

neitattlfefiSirjWSiJJitSfrfcflJiPUSto SSl/CKUWI** Start Position Object Sii^t5k±SBT-jM^Ut^(ill 
^l^+V>tJ^n*tt\ LfrL Falloff ©fillift^$n5kL^Ckrto 
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Start Position Object 

»mteim(D&mtLzmmz)'vi>jh%mmiz<t6£i\ 0 mmztz\z{t&&mmzL£tc zm^VTOWtLm^y- 
*-yay\tt%ztx\ mmizy^zmfc&^mzvhnzztbnxztiztL^o 

Vertex Group 

**JV3.mO)ft 0 )mttmtW;i(Dl:(J)%VA\Z§mtZ>t\ teJiUZQfcmommz&mtZ. TI,£9'Jl/-70€f] (vertex weights^ 
Texture 

^yyz0hoMii\y^)i^umt^[z[t.za)f07,f\'^m[ J z<r^i\ jz^-yByfOj.^t^zmomi^mzazhtchLt 

to 

Texture Coordinates 

zo^za-ris, &mz-Dft=)f97. : ?\'(j)mm%'MiRvzst: 

Local 

^'y'iOhfl)P-?]JHio 
Global 

vTJ-AJWMo 
Object 

uv 

ikftU UV Layer ©KP^'Oy'J^r-SMU tefflt^UVM^SRC^J^tt^o Warning: IM^va^vi^ hTOM 
y P va>^T'f7'(ZUTIiL\(tii+A/o Blender£^va;*fi3Ci:t&0£ to 

Speed 

7U-A^t©BU (for "Blender Units") T"0. ripple0ilJs o 
Height 

BUT"©, rippleflSi^Iillo 

Width 

but, msWAo 2o®m£ir\pp\e(Dm&o)mm ( cyci tf^mzuoTi^ms)* zn\t. Wiiom^izmm^umw^oz^ 

5t - mi^m^Z^f^m^ . &tfi 0 Z-positionlZiijilL&lvii^t&D. Zntclhzm-T.ZitBtenderiZ^Zte^iW-mmzig. 
Narrowness 

&)Vimnv%o)m. iMm^ztrfjiMm^uZo m-oj^o^^om^m^M^t. 4 /Narrow® ^-c^btii-r 0 

0^0, Narrowness 1 i§£/tJl/7.li 4 units j£C and if Narrowness 4 tll/TJot 1 unit fc"(:)1I#'j£<&9£1" 0 

Warning 

±IcW^C0fitlot, Il^0^m£lx1#t3*:>vi9 Scale tifrMt3<&gtf'&9£to #J;Ltf\ Scale Z ©fittf 2 T\ $0 

S$ ©fit 1 r&ntf'. jyiftkMl^ 2 BUT^btl^T! 

Technical Details and Hints 

±ti(Dmo)mmzzz~mmitt: 



2 * Width 




4 / Narrow 



Wave front characteristics. 

m*fot*)m$m*muc#>\z.mo) : &b±i}^^^ omt 

Narrow©{gli 2/width tWUlU\mtflWtVhj „ tiWt Width=1T"&niot Narrow {$ 2 irlS^Um 
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^□7(Cloth)v=aU-va> 













.MP 


















Cloth example. 


Cloth example. 


Cloth on carved 



wooden men (made 
by motorsep). 

{?P7fcLTlS^$nntf»if/ufe^S/aT?t!7P7i:LTSIIl^to Physics+t^>T+7.r-lZH^©;t^Jl/r^/$$nfeCloth;t^Jl/^'fc0^to C 

p^ii^L^>fS/artffli:fe^s/art.j:<, *fcMtf-t?prfciM,*u J&tei]fc&fc9a>Jtra»fci*3cfcfc"r***. 

^tofcfc^tf^P^Jfb^lZtSfeb^aJ^tt^Itff^nfeftdZLfe^lilM-t^/uo 
efcoT9P;U*=OCDi§ffiT?lill*3Cyzfc9£T 0 ^^ 

{7P*Et -r77^7£ApplyU~C, 007,^0)7 \y- LT^mtizm^t ^thTi'^t 0 &t%t*T4?747foM%&ft£$ 0 tctX\f. ¥6fe<7P 
7$f-7M3fiSteTs S/5aU-Sa>*ffl\ ^n^btf<77^75ApplyU^to C©^^litf'U>^©tftl^v=aU-5- ; &^oti:L\?^l^fe 

#7U-Ar©9P7ff2tt0lt3mM«;/^ bfrbCtllilEffilZCPUS^tt 
*T\ &&/c0Xyt°a-50m-tv5±b-va>0M 

9 0 

JfeEObftlvWC 



{7P7lCiltS^HttJ2JlTa)J:^¥IIIt&0Sto 

1. ouT.otiimmttTvyyizto 

2. Properties0Physics97~C\ *^Sfe:i7h*(?P7fcbTR3£L*to 

3. 9P7£ffi2fEffl?5deflectiontf7*>"i9 h§€rU>(/b*1" 8 DeflectioiTEf-f77<7^ ; Ef ^77^ 7*9f O*0ffiM> : ET'f77<7 

4. ^P^IZRgWSfcT, 7TU7;i/^T{7^va)IS^^bSto &gfc6UVJSIif1£bi:to 

5. ^66;t-r^JUSai*nb*to fet^W©a®^b^m^tH2.J;?feli^o 

6. S/=ab-S/a>*3lfrb, ;3S£fc*£Jlll;:fe3cfc?(;:i£££II3gb£*o timeline^-f^K^ffiVCra^hP-^SICjt^rb.t^o 

7. «£lzj:oTli, e/5ab-i/3>C0ft§NF«®<?P7^!KS*0K8^ttfcbTSJte/5ib-S/a>b*t o 

8. 7U-ACrtM^fe¥iibSbSto 



z©t5S/3>riiM*fflfSmi36S«t9lz«R^ttHiL^WJlS^bSto St , ^P7^»b-C,S^bfel^P7.©aiilzcB:bXi2^h7')' 
Presets 

LOt»a)!7P7ffl«iJft t fflS$nTL^tolSffb<#lt*P7.5Ci:fc"C"^to 
Quality 
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1 l\y-L^tO)y^3.V-yay(D7,TV^t o **«<*SfcflRI4±a c 0**#, tmmiW^t. 

Mass 

Structural 

Bending 

Spring 
Air 




Cloth in action. 



HiS9JI/-^i9:SUfe6, ifefclifSmr-tc ClotWt*JW!>Pinning of cloth7tf'9>£ff U ^fflt5TI^^Jl/-^©^T(D?I$§IS^L^to 
Stiffness 



1. ^n^'vi^h$Collision(ii^y=aU-v3>)lZ#iPt5J;?lZiS^LS-r o 

5. ffe©^$/i!7httCP^Sdeflect(l0^«)5)-rS^^L*1-o 

6. .blend77'f JI/§ft#LT<€$^ 0 ^t2>tv5ab-V3>©^tf£#$ft3:To 

8. fr7l/-ATa>#ttWMTC#£*. 

9. II^^^07r7vi9r-^mJlKU"C, ^^0)7U-AJiiPf^Sv5aU-^3>t2.Zi:tT^to 




Cloth Collisions panel. 

+mittn?JtJVx9 r-^ffi^S/5ab-S/a>lC#in$1*teltHKLMtSi*A;o £©J:9fcCloth Collision/t*Jl,£i£UT<€$l\, 

Enable Collisions 

g § LMB e9'>J#*5fc«£tftf 3bC&0**« 

Quality 
Distance 
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Repel 

Repel Distance 
Friction 



Enable Self Collisions 
Quality 

*fll**<t*k» «*0tWWy:9$<H'KE*h, fl*flU:ifl)*t. '>fe<fcfcCollision QualitytPi;^tlJ*l±ttS^W&OSto 
Distance 

HMSitffcofcbMin Distancefl)Uifil$^^.T*5fcL^^fcLn*1*A/o fc^TlMi0.75fcfc9tf£iilrttf, S&£tfilltf§-&tt1 .OIZL 



tf>7Jl/77'fJk Cloth selfcollisions . 



K V-2fc3(ZX/t?>* t . V-1fc2llAW#£LT^3i§££#*T&T<€£l*o X^l^litrizCP^IS^^bT^O^to {7P 

tJVxO HOM" ^-5f£;L3IZIi, 3D View0Object ModeT'^yi{7 h£ RMB CW^UTSJRLirt o ^LTMT'Move Layers^-^7^ 
fc*a>l/4*H3»»*SU:tt<> Shift LMB R jT'ilI>W 0 ti&Wv-frWJxO h£&9l&#fclAi§£li* o Shift LMB 'J^MW^ 

t*o Object Modern vi9r-£:iIJRU 3D view©'V;#frbObject-> Convert Object Type (AHO&S& 7|^77y7;>Ca-frbMesh£iI 




Collision settings. 



tS^S/"i^h({3P^^S/i{?h©l39rii350i1*A/)a)deflection^3ailZUr<e$L^ 



ButtonsOO KO©ObjecO>T+7K ^©*©Physics+t^>T^7r-"U\ £EI©«^Collision;t*;i/£j|olfC<€£Uo CCWtMTJlfcS** 



Collision; t*JW*Physicstf7:i>T^ Ztl3& c l^*CCri&W&/t*JU"Ct. - 

O S liSoft Body9)\,-y\zfoWZ\ hiflr-rCHflMfcaTC!* (J:oX{7P^Ht*H0Jl5j&5tt*0*1*A;) „ * UTS&lzcioth 

panel©*tfflWC*o Ctllis ?^(5h"IS^(Zf$t^Lfe 0 



Ma M0Or!»i 


| To: lwf>wg 00! 


t> [Aimaftjie 




©© X 


> AmsSjre 




S> ®© x 


> [Subsurf 


El 


@© X 


v collltlon 


I 


®© 


See coMion panel 
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VmmmU7s^W^\tUcMZ[t, ^©7U-Ar0*7vi7 r-©r*^0j^tt^frbfeimtfv5aU-va>r#^i+/v o Z0)*^a 
7,m&MigL£mniaM7£1±/vo™^ 





, F.a.eai. |- Start I >|- End SO • 


I Baka ErMirtg I ftteal.c Fron Currant Frame j 






Conwi OuaMy 3 ■ 


■ Mmoinanca OUO • 
Friction S 00 


| Enabla talfcolliucm 


• Min Oliunce 0 750 • 


|- SelfcoMOuaJ*/ 1 • 





CPT^iHRU Objeca>T^7.r-©Physics+t^H>T+7.r-"C\ StarttEnd^lS^LT v5aU-va>t2>7U-Ai5Sl^;*isb. Bake^V^ff U 
^^LtvSaU-va^^'^tS^riiStart^Endli^^bn^/vo v5aU-va>tf*tfr2>c^ P^fix\ ^Ift. If ^707tf'£>tfiJftl>T"U 

^V^valCli=&7U-AT"G)^^vaft^tt^^n"CL^-rc v5±U-va>£/WL-t&£:Bake Editing^ *vr>a$nfcff^*£flll 
"C'^to HHLfcl^U-Al^lllL. ^ TabT'EditmodelZ^ttiLito f UT^va^S^-Jl/^/vT't^^rTI^^tti^LT^^^o Edit 
modefrbfcbSc^ 7Z^-v3>©7U-AtbX^©^^va^tt^ISft$n^to ^07U-AJiltf§£lf v5:lU- hLtLMi^liRebake from next 
Framed UT7Z*-ya>£|f £l/C<££l^ Blender! Jfe»^©^-r>aff^tt^o"C^^v5aU- r-l/COlirfo 

^r>a^H*LX, 7T7 vi7 r-^^ltTLSo/cSH^Vci^^aLUSLi^o 

^r>a©TI,^^iiia, If LtHU IXCWU J&JftSfc, 1 7[s-LBfthm&(D7\;-LSV*vy3.hW£&*hft5t 0 cfcoTs Editmodefr 

bai3crc*izi^r>a0&ii£^LT;^ 

• ^olxWlvftliCloth Collision; t^JKZ)Min Distance£*c*<T3a:rt o znU-^mz^^mi^miE'C^t „ LfrL&tfb, IE 

• t^-oflTu&liQuality (Cloth;t^l,(;:&9£t)£±(f3a:rto ^9t§tJ:0ie^t\7T^T->=ab-va>^Tlon. TliW»]c*0ffi 
5SfciSL^Jt"CSil"C'c*2.J;9(Z^0S-ro iffe. Collision Quality^±(f§^t"Cc*^to «^©I+m$^mi-5@il^±^0^to 

• Z.ftt>0)J5 : &vm&Z"£1dl^£te. ^yyiZtctt^OZfttclfe^Edtt modeT'liST'^to 

• ^P^'/l-^yiOhlCtJJO^^nTU^irL^^^li, Cloth; t^JI/0StructStiff^l^(^s<. 1000<blMZLTcVC<£'£l\, 
Subsurf : ET-f77'f7 

M7^^V'>yaliS^§subsurfb^J|/lZJt>i;"C^nf'nft^n?.(X)i:\ 3D ViewtU>'Si' l J>^B#(7)subsurfb^;i/lrils]L;i^Li: 0 t )L^<^L^ 



m 

7P7v5aU-va>^t5)l-li. c^TT7*Jl>r-03£73&£;N£ LT¥S£iiinl/C<fc"cH\o ^liY|ft(Z;ti^T^^LT^ 

tzo ^ Tab£ff LTEdit model^AO. W Subdivide multiT'8l^lS:^b"C^SLj:9o 

TIS, a£*7vi7l^7P7(CT2>£ffcl^ ObjecQ >t+7n K F7) Physics+77P>T*7H.I*$i!lLi:Lj:?o 77P-Jl/UTCIoth;t*Jl,£j|-3 

it, cioth^>^ff i/c^iv. tsfci^sfeis^fitf^nsruj^o Lt^mtz.fthmthjmyki^vho 

znr9P7.^7Z^-va>$ii§MlrifcL^t^to UfrU AltA£ffPL"CoVC^ &fet©^L^L^Wnli^•^t<o t )tL5<^il^SCI^^T■r§ 

t"07U-Art. Clothtf <77^f 7 ; &ApplyLT^0i:c*0>^va ; &El^^t2.^^"C'#^to ^l/CIf ft 7P7£^#](.:U ft#]fcft&©7U-.k£ 
I££LTv=ab-va>?3^:tr2rro 
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to^«ST'7P7tfV77^7£ApplyLrr o ^LTv->0^ 

^□7s^;te)*MZ-rS 

£T\ M(Z)1z7va>^b^lt"CiK*nTL^&b, 3D&t07P7li'>L^7LXL^^tLn^/vc ^n^ibftdt EditingH>T*7r- 
({Shortcut|f9}})0Modifiers/t*JI/T\ Smooth^Subsurftfy77^7£i$oT<£'$l\o ^UT\ l^i;:]>T*7hrLinks and Materials^Molj- 
(TI*7Jl/-7©/ctolZ^otCDt^i;;t^l/^),SetSmooth5fflLT</c:"$L^ 

^nT■liAltA^LT^■C</c:^L^otl^bLL^^^lC^^?.lifT■to 
7-75 1 a7tOP7s 

7-7^7^ J:o"<:«£ni>7P7. fcJ:tftft©*7 vi7 VtW^,m^1)\ylJ^%: Regression blend file 
CP7>£77 h/tfT-ffcUT®? 




Using cloth for softbodies. 

^-KfifiWyyJ 11774 )l: Using Cloth for softbodies 




Flag with wind applied. 

JEtii^©v5aU-va>© H j->7Jl'77-f Jk Cloth flag with wind and selfcollisions . 
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IBIS (Collision) 

• ;t-T^JWCftt5§;#£^£©*:> vi9 K?Jk-^IZW Pit 5Ckfe-C#^t (Field Weights panel ) 0 

• V7h*T^C«t8d«llecaon(l><jW*)tt*U^T?t. UBUtfMttWTUSl***. 

• Hair;t-T<0JWideflection^te^L^t(L^UV7^T'fi:LT7Z^-va>$1+§^(iT#^-r) 

t^>"i9h©deflection0l£££^;t2>i:. /t-r*9Jk V7r-^'fV, ^P^t"0)vSaU-v3>$(Free CachB?*w5a.*$H3j 1/OSfHIL 
&<TI3lM^fi/vo CftliSlliMIIIotfiftftStt/vo il^^ntt^rro^'yi^hCD+v^va^^^tSl^liCtrlB -> Free cache selected"? 

to 

Mode: Object Mode 

Panel: Object context — > Physics sub-context — * Collision 



v e f / v ^ aitg 



3 Cube 
able physics for. 



Force Field 


) 


Soft Body 




I SS Collision 


1 


[O Fluid 




[[J Cloth 


1 


Sn-iol c- 






▼ Collision 








Particle: 




Soft Body and Cloth: 




L Permeability: 0.000 




Outer. 0.020 


— °\ 


( Stickness: 0.000 


) 


y Inner 0.200 




y Kill Particles 
Particle Damping: 




Soft Body Damping: 

Factor. 0.100 




Factor 0.000 


■ 


Force Fields. 




| Random: 0.000 J 


( Absorption: 0.00 j 



tide Friction: 



Factor: 0.000 



Random: 0.000 



Image 1 : Collision panel in the Physics sub- 
context. 

Permeability 

Stickiness 

Kill Particles 

Damping Factor 
Random damping 

Friction Factor 
Random friction 
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Image 1 b: A softbody vertex colliding with a plane. 

Outer 
Inner 

Damping Factor 
Absorption 

deflectorlideflectI7i9$H^ffl£t^O:tr£^ 

Cfctfr££* 0 Absorptiona)MSiSSbT<e$^ 0 100%(zt§t±)li^©^'vi^ h£*ofe<JI9fiilt£<fc03:* o fcfca.lica)fii£10%, 
43%, 3%^iS^Lt^'vi^hWI^>l£/v"C'L^cli^, ft^^lZffiOtt(t5^i(J^50%(ioox (i-o.i) * (1-0.43) * (i-o.03))lufeO* 

to 



m 




Image 2: Deflected Particles. 



^niiTf^#ICteltUTl^/t-T<^l/v7.TAI^duplivert$ntMeta^'vi^r-"C\ 5±;^;Mr>al^T#^bft~Cl^T D 

• ^>>va(7);iWiELt^iJ^I^L^t\5J:9lzm^(t"C<^L\o 

• Particle modelZfcl\T\ Hair;t-T-f^JUi^nSf*^ltLTL^^->va^iil(W9i:L^tc <fc?T\ ^ft<kttf UX/GBHU'CttMa) 
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^±5>:/^>KDynamic paint) 13,;^ t^TJW 7.*>r-£fFJ& 



' PS 




9< ±$>yW>Hts -?nrtT4TT4*0) "Physics" VJfrttmTtZ&t <, 
Canvas 

h^'-f ±=v9^ y h(D Brush t^^yb^n^^oizwtto 

Brush 

X?vz9 htf Canvas IZ^y htZJiolzUnSt « 

&£ 

Brush t Canvas £|h]B#II ON (Zt§^i:fcr#^to aZ)i#£, IIID^vi^ h© "Brush" ^ffl "Canvas" iZBWZS-Z-Z^tt fcOtV fvt\ 

• A step-by step introduction(f£;%) 

• A detailed guide that covers every setting with images and examples (f£:$;) (llSMffiH^ihcp) 
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JfoW (Fluid) v=aU-va> 

Mode: Object mode / Edit mode (Mesh) 

Panel: Physics sub-context — * Fluid 



BlenderT'v->£frJft-r5t£, ftJL^ htSKi*S/£iU-Sa>C#ai$1*5Ck*f7#*to fc^rattWm^UTrto ££91 




• ->;al/-v3>KM> (v->g)^r;;i^(7)#St^ii|g)e§^t§o 

• %£IZJ:Q» aiEttSlD hD-JI/t 5^S/i^ hi ftftgtg (35£ggfo!RJlgag) , 

• v5ab-v3>^-f^-r^ (^icj^i;i:¥iaLL.sjt^o-r5)n 

LfcifoT: 



Blender0»v5aU-va>lZOL^J:Oi¥U<*n?.l^(i. 6lT<Brt-$JS#HBl/C<£iFlt. 
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Blender 07r-^>S/=aU-S/a>(ocean simulation) V-Mt^TlJlAyW^W). ^^t§;S©^®©v5aU-va>i:^iS, ^LTvSa 
U-va>T-5©U>^' l J>^(Z^ffl$n§rs13ST^75 : V©^^^ftl^-ro t-TSJ-TSi Houdini Ocean Toolkit fr6M£ft"Cfc9, 
r-t§^@ fAtl-Tl^T, 

v$±U-5gJ§-II(ctFFm£tem.2DT7;^^^^ v=a.U-5 

\s-i>BY&. zn^vy[tmO)mmmm(D3DT^?,y^MZ^m^n. Ocean JeAure^m^Zyz-T^yUt^ZthT^tto l*l^v=a. 
U-va>I>v>li OpenMP iZcW^Jl^U^HbcFnTfcO, ^©IlB^lTbtlirTo 

Ocean 'Etm' 77^ 7 



K: Object mode 
)\^)V. Modifiers context 




■ Generate Normals 

0 Generate Foam 

1 • Covtragr 0 00 



Ocean Modifier Panel 

Ocean if^T-iJlt Blender foT'v~3.\s-V3y%fti(DlzMytt}Z>mmzt '. if -f77'T7ICli5/=ab-^3>f-5^l§^$n, »Lfcj£ 
comm Mesh£fEj$t30lC*iJfflUrf 0 i:/c> Ocean ^f^'TJIife (Foam) 7^llf:^t2.feisr;©TI^^-^V^Jl/ ; &ii^t5.^i:t'U' 

Geometry ^;7va> 
Geometry 

Ocean : Et-<77-1'7^ Mesh 0)*M* r-Ul^f^^Siat^}* : 

• Generate: v5aU-va>f-5i:IE5t(Z-i!it2., SKJUbUfc MeshT^KS^fSOrf 0 

Mesh +t-7i7s£±f£L£B#, Mesh tfT'vi? Hi^G)^-vV>^ l J > >r : (C^±lC?r-A" : 7'f K$tirf „ UV ?V*JI/tii*P$tls UV ^IH 

©[0.0,1. 0]^^=aU-va>^FI^7^LSto 

• Displace: Ij!#(Z)ftS©r-tfPv-G) Mesh £tV7n7IH'7nI-3:T 
Repeat X, Repeat Y 

Mesh +t-7i7££f£L£B#, W>) K£X$ArrY$El];M3'f JMbTSEIfco ^tlbO^^JMb^tlt Meshfl^© UV it. UV^PbI© 
[0,1]J;0^T"fc*f?#$nito 

Time 

v*>+t-7i;^M$tl5M 0 7Z*- va>T3*-;^>£#f&T 2>Pct, *-7U-A£t? A ( RMB 3) U ^0 Time imWiftt 
>&^tfW5to Time fi&tf^bT2>7st°- Hct;j£©7Z>-va>07l:- K£»rf o 

Resolution 

v5ab-va>I>v>(^te(^p a pSVS 7t°- r-"£±lc:]> hn-)\,tZ>$,0)T\ ylj.\y-yay\Z^±f&^^U2D^)vmm^^)k 
fotto faWVvMtZO) Resolution iil©-^r&2>fc#), Resolution^ tf'160i§-a\ ftf&£ft5v5:L.U-va>f — 5+M Xli256*256rr 
&9rf „ ResolusionfitriiIt^^M<fe0^t*\ ^Jffl^I^^T<T-JWiSi^<^O^to 

;±S: Geometry^7va>r 'Generate' £i!t^Lfci§£, ^© Resolution fitlil^$Pv5aU-va>T-5©^ftJtlZtl^t5, £f£ 
Mesh +t-7i7©$?f£Jf t&^Uict o 

Spatial Size 

i ^3.\y-yaym7^n^-y\'y^-7z7,$m0)^-h)l) o ^nici±J$c?n3 MeshfcL<(cify77U^7M$0+M7: 




Cache path 

J [ciUsertfA. 
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(Blender^) t^L^to fc53/u, 0ceairEf-f77'f7a)#LNfc^$/i^h€ Object Mode X m 7JT- [ M\j. v->l*l0*"l-jl±0+M 

Depth 

Wave ^Jisay 

Choppiness 

;J$0TI±©;J£±l^ o Choppinesstf'Or, ^-v^>+t-7i^liZffl^ffi]©^±TI^^|})bS-r^\ Choppinesstfm^l^ ;J$liX$4tY$Eb 

Scale 

acMWia)*{*M6**$63>hP-^L*to 0«tO±fcL<liTT\ ^©fcfc^©K$tU<li;3l$^&0^to « Ocean 
Alignment 

fl. 0T'm.tm^yyLZ'Jjfab£)-\zm5t a Alignment \%X~m.tf hot- ^0)^3 mz^<Xl\ZU 

Direction 

Alignment^ mmmttt fSl^ft^m^LSto 
Damping 

Alignment^ fflB#, l^$PSItt§^^1iS5Mrto ;^O)lt)#©mfS]tt§S<tSja^^0^t (^©ft^tt€(^1i*0i^/v)o 
Damping ^'0.0T-#^li3l:"Ca)^fS]"C'35i:L\|rSltLaDt\. Damping #1 .0r^nb©raJxltt3;J$li;BMU J£07j(S](C*$i!]t5;J$ 

Smallest Wave 

Wind Velocity 

Sim Data Generation XJi/ay 




Foam Vertex Color £=g fj 



Generate Normals 

Generate Foam 

iiiP©;S(Foam)T-5^v5aU-hL^toCnii 

Coverage 

Foam Data Layer Name 

TI^f-^U'fVG^fttjr, Ocean ^77^71^9. ;fe7^TI*t)7-i:LTMt2.©(C^ffl$nSto ^niiU^^I^IT'^T-^lC 
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Ctlb©^ !7*nfc77-f JUi^© OpenEXR TftSfcft, ^^bX^Ste^^U^-va^^U^^Tf^L^O, U^'J^tSOzfcr^i:* „ 

[video link] 
Baking ^"^va> 

Start, End 

y5ab-va>^M7t§7U-A(fl^7U-A^t)o W$nfcl5Htt©7U-Al;:79t7.l/fclf WO Starts End 7U-Atf 
Cache Path 

M7£ftfc EXR77<JU$*&iSfltS7*Jl^o ilSUM disp_####.exr, normal_####.exr, foam_####.exr ©Jf^lZfeO, ####0£|5 
#(Cli4*9©7U-ASWA9a:1-o fcb Cache Path CftSStl^iWtfSffftL&t^^liftJJtSft*^. 

[video link] 

Blender rMW^vSab- hW%, 3DelightrU>5f'J>9" 0 

H7©v5aU-5li Drew WhitehouseftlCctO, Houdini Ocean Toolkit ffllZPJgg£ftfcfc(Z)"Ct,, Hamed ZaghaghiBclZcfcO, C Iz&ffi 
$tU SHB*®0 Lighthouse $ij#4 3 > ProMotion Studios /Red Cartel 0)3£SIZ«J:0. Blender 2.4v l J-Xffl0/b7IC^£$ftfcfc©T ; To 

^CD^HTIS, Matt Ebb ^037v=aU-'5^ Blender 2.5£SflM*U *!8E©iiJHK i^IE, ' Save the Ocean Sim' 7n*Jx!?b<D 
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i\— r-f{7JI/'f>7.5>7.(Particle Instance) tt-ilvi 7 
Mode: Any mode 

Panel: Modifiers (Editing context, F9) 



Both Planes 
have identical 



Particle 
Sysytems 
associated with 
them 





This Cube has a Particle Instance Modifier 
added to it and associated to Plane. 001 
making that emitter have Cube Particles 



Particle system on left has no Particle Instance modified object associated with it. The 
one on the right is associated with cube shown by using a Particlelnstance modifier on 
the cube. 



• rt-TlOiWXTL (Particle system) :rt-T<(9)\,%WL$ft (emit) /±flL (generate) t%& : ?[ZWL'MZfttt7 i Ji.9 hOteS/a) • 

• MHtJi-T4!?M Normal particle) .W-frtfrVitlZWi-fJOilo 

• ^/t-x^JKChildren/child particle) :t^\Z^bTl^M^-f^0MZj:oT^m^tc^-f<0)V o ^Mz^ft-TlIMm 

• B&JE/t-T-fOJKUnborn particle) :£Ot3t$n§B#rsirii£U^~c\ WtMZttZ\SfoW\-T<9h 0 tct%\&WL%ZU%?\s- L&MO)? 

[y-Lmzo^mx-to 

• SSM-t^JKAIvb particle) MteftTlX. WhT'l^mTiitUi^-^O)^ rctmmW&%mO)ft&T-f 0 

• 5EC/t-T<rSJKDead particle) :JStt$tU ^0^#^(^31LT. SE/wn^ttttCA-a&^-TY^Jk 

Object 

47imm*hT\.^*vi>i(m&wfflziz'0%t o 
(Drt-fiOMmmzmttt 

Particle System 

JilT©®^(S, ^c:Fi©-^0lU7^nfnic;t-T^l'S/7xTA^SLTUS¥ffi^r>aT-to £W4S*ttCrt-T-f 
fV77^7^iifflbXL^m^s SilJ{i^Wc;t-T'f0MV7$>7x ; Ef'f77^7 ; &iifflL"CLN?.li^T'to 
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Render showing a single Plain mesh object assigned to two different vertex groups and 
each of those vertex groups is assigned a separate and independent particle system, 
with each particle system being assigned a different Particlelnstance modifier. In the 
case shown the Particlelnstance modifiers are a sphere and a cube. 
Example Blend file 



Normal 

Children 

Size 

^y^yM^yTOhm^x^m^t ozn^mmzt^tj^-f^oMtt^z^myyxo^m^xm^zmtto 

Unborn 

Alive 

Dead 

mmztzt. )^-^9)My7,ry^Ti7747rmm£nzitt?yx9 hwmt\ j^-fjonwwctz^oiiLmizffiwzfts 

Create Along Paths 

tctX\f, UTfDW&Zit-rXdrf-TjOlWl ftb4£Z(J)mm£A5-Vvh(Drt-TjV)\,y2.7-L)Z'M'iZMZ. 4T'5EtL^to 
X,Y,X Rotation Axis 
Keep Shape 

tHyxK) r-tf«t30£ifr£'rfo mmzxjyxo v^'bt^i^mm^mzn^zm^Xi^t 0 

Position 
Random 

Position0lI^>^'AI^-r§Jt^^o 
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Keyed particle following way points (showing one particle). 
Example Blend file 




Keyed particle following way points showing a mesh object (Particle Instance modifier) in 
place of the original particle. 
Example Blend file 
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Path button Active 
Defroming Cylinder 
to Follow a Keyed Particle 




Keyed particle following way points showing a mesh object (Particle Instance modifier) in 
place of the original particle, that is also being deformed to fit the travel path of the 
original particle. 
Example Blend file 

mi(DiiLmw^-T^oii^mt^(Dmu<. miatvyj-zamwrnzy^i^tisto 




The cylinder has most of its edge loops so The cylinder has some of its edge loops 
most of the path deform is very regular removed so the path of the deform starts to 
apart from at the very end of the curve. become less regular. 




Now the deform path is very rough. At this point there aren't any vertices to 

bend the cylinder to follow the path, and 
instead the cylinder just goes directly to the 
last way point 4. 

t^zafeM-yrmmtzt. Rtt©±suc:TSP0ii^€iwso, &ff$tcmm&miw?zt[ztir)%t 0 z®Wi&i$rt?>iz$ti 

mowm (strand) iZiQoTtfJVxt Mr*» US* . 
lilT0®^IS^7lC*tLXPath7n'5>^ot5a^T'to 
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linder Deformed 
mg Strand Path 



Strand with a Particle Instance modifier associated with it and deforming the cylinder 
along the hair profile. 
Example Blend file 

Note 

Strands when they are generated instantly die when created so for the Path button to be of any use, you must also have the Dead 
button activated. Otherwise the path a mesh took will not be visible! 



IMS 
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/t-T-f^JKParticles) 

\7 (Ha\r)M7m-f^Mtmi£(Drf-fJ9)immtUci,0)T"t o s\7imm (strands) tyt>mV±LoTlK . »^S)^©€. MUii^m 
rt-TlOMttTiyj^yfDJU^ltbTbft&lsSttiK -r^T©lS^IJObjeca>T+^r-©Particle+j-^>T^^r-riTl^t 0 



Image 1 : Some fur made from particles 
(Blend file ). 

• V7^-7t^TVtd;5it)^(^7;t-T'^'7J^©^) 0 

• Hajos Uk.m.mtitlZ), 

to 

• mm. (strands) (g> *)« ;t-T-f^JK7)tt)<JII5*«ti:LTm^^to Z0$£«3D WindowT?^#"C^*t(«rC±^LfeO, iiJn, 
^k*$!)LfcO)o 

t"©^'vi^r-fc. iKo©t©yt-T-f^Jk>7T^j#o^'r^^tof LT^tif'n©;t-T^^ji/v7Tiviotft^ioo,ooofli(7);t-T^^Ji/^#tj 

a^'££?o;t-T^JU7)^7l;:J:oTI^ 
iilfJ© A- va>t©3ES$tt 

Blender 2.45rmifrnTl^t-T^k>^T^ IB v7TA"C1ot-C^fe^otl\5t^^*^i:'#§J; 

?(C&0£U£ofr>*TAIotlBv;^^ IB^T, 
TMtmy7,ThZ"(J)T=>rt-y7,TL('&&){Zi&,Zl^to tUtBlender245Sfelot^nm|1l©;\-ya>^o"(:LN?.li^li. IBF4a^>h^ 



5. rt-fiommfrvzanzmBtZo 

6. /\7;t-T<^K7)^^lot^hLtO«p"Ct^LtOLrK^5.o 

7. fl^&U>#U>^v5aU-V3>£m\ ^^iCJ^Dr^SUtSo 
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Add a particle system 

Python; boy ops.object particle system addO 



Image 2: Adding a particle system. 



tJifr.9HZtoUVl^9fri/7>Tkti^ttt&* Object Settings Editor0Particles^^'T' +7t^>£#L£to -0<D#JVx9 Ht&WW 



r <? /- ■<? ® 



0 ► I J Mesh • Particle5ystem 







ParticleSystem 






Type 






Name: 


Hair 




Settings: 






Li- 'Hi '1 


( SeedO J 



Image 3: Particle system types. 

rt-f-fOJl^ZfLZttf&Uc*. Property^ W\Ztc<£hO)JU)\< 3 Pmytfmtl£t „ Lfr L&trC&l^t ! ;t-T-f^l/^TAIS20©5 

:w&o. Type© m^oy^hvmmx^mto 



15^- (Emitter) 



/\7(Hair) 

^©5'f70yt-T<^USI|iSt(strand)c:UTU>'5r | J>^c5n. ^^(^3i^0^^^oTl^to 3D WindowWJI/M AC 
□7>v5aU-va>^MLi:7Z^-r-Lfe0"C'^-rc 

felt ( Emission) 



^yyya (Cache) 

jjjf (Velocity) 
EH Is (Rotation) 
^ El (Physics) 
U>ff- (Render) 
IStf: (Display) 
^(Children) 
7^-JlK0i^ hCField 
Weights) 
^)ij( Force Field 
Settings) 

m&9)l-y (Vertex 
Groups) 

• Tutorials 

• Physics Caching and Baking 

• Particle Rewrite Documentation 

• Thoughts about the particle rewrite code 

• Static Particle Fur Library 



rf-T<9)\,mmvtmvv-y<\(j)mftj3mi£L£to 
\tT^o\zmnx-^t o 
)\-Tiommi\zmt%WLiz 0 

3D Window"U'©S7Fo 
l-)<\-fj9)l(D±f$.lzmtZ>z\y r-P-Jk 

Mt^O) tiizmtU^o 

j^-Tionztimizizto 
m&y)i-y{z^zm%UBW%5-7L%?o 
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'M(smoke) v52.U-v3> 



Blender0jJrULv)lv5aU-V3>l3:li^:' turb.php|Wavelet Turbulence for Fluid Simulation 'fe\J:WHtg>+t>7.)l/ll- KIC&Qt^Tl^tn 
BlenderlZliDaniel Genrich£J:o"Cll^£;fU IHSIiJanne KarhulC^oT^T^T^trCl^to 



llWLOpenGLyx-TjyWz^ZJy^OTjJlzm^ft. tVKhT-ZTOZT^&oTlsyWyyvZSt 0 Blender©® v5ab-y3> 
Note 



<iS/=aU-va>li;»v5aU-va>I^^TL^-ro vSnU-vaX^li W>(Dmain HHE)£:7P-(Flow jjlttD^vi^ r-^S"C'to 
• vSa b— y a>£ M 9 1" g> o 
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Image 1 a: A softbody cloth uncovering a text. Animation - Blend file 



mt (Soft Body) \ts ££(a»T2>»©v=iU-va>r? 0 BlenderlCfcl^ ^(Dy7,TL&^T"V£tctyb£Uffl\:tc^jyi\zm 

v5±U-va>l;t*:^i9h0TI£M^^^ 

mmmWJxv \*tffi$lZVZ^ttfVttt (Collision) „ g # g #£r«j£f (Self Collision) „ 




Image 1 b: A wind cone. The cone is a Soft 
Body, as the suspension. Animation - 
Blend file 



• BlenderlZli£fM£y5aU-r-t§0lcmfcSi^ 

• g(«^S/MSlzttili)o 

^'vi^r-^^ft^b-CvSaU-va^JBttltSlClS: 

• Properties^ KO©Physics^'(-|i;&0, ^"-Jl/«A/ri^7'fl»lC^l)U3;to 

• SoftBody07t^>£fflL£To 

• vSaU-vaXiAltAT'^tobn^to 

• SpaceT'^-X, AltATS^o 

• EscCT^L^t o 
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Soft Body Solveryt^JI/rv5aU-va>0IE5t$^IS^r^to 
Min Step 

i\ 

Max Step 

=&7U-^^t2.v5aU-va>©ft^7T^o il£> v=aU-V3>07sT^lot (Error Limitll^ol^ftlfllZttOrrtf, CO 
Auto-Step 

Error Limit 

v5ab-V3>0:£iWcin n nSo f 7*Jl/Hot0.irTo ^mffi£0)ttm%m<^mmz?TVytZftt^mbmWimBZ't 0 Sflt 
to Error LimiMl^b. v=nU-V3>lot if/u6fc#T-fc*f*l^li:<b^fl)ru«jT:"fTfttl*to il^TlfSt. J:0SJSfe^T*>WXIZ 

Fuzzy 
Choke 



Diagnostics 

Print Performance to Console 

Estimate Matrix 

fT^ft^LTCOM, ROT, SCALEt^StL^to 



tW<»fEL**o v5aU-va>£M7(Bake)L£^£lot^©*vr>a^ 



i/5aU-S/3>liBake;UJI/©StartfcEndrj|^Lfe7U-Aa)tEH€(trfTt3nSto ^7JsMa)fc#fcrt ! J:oTf 7* il r-02507 
U-AJ:0fcS<v5aU-va>LtL^^liEnd©M^^?.^g^aD0^to 

*to fcfc*tf» ^i#0i££££*£t#&£:T?o M^r>2.t5^lot, S/$aU-S/3>ffll!Mftll#IIIJ:0tl(ra>(*fcttBli;)7U- 
/^67Z/-5a>$1*3&|-mii6b&l^fcluJiiKUT<€$^o 

o ^v->va©F»^(ct#v5aU-v3>y7TA^(Z)/^J^b^^*to *tCtrlBT\ iltRUtt^"C©^7'vi7 hO)*Vr>:i£$8£r 

o .blend77'f Jl/©* WfcTfcS<T, ^O^U-T-f>7'v7xTAT?77'f^«©S$lZflJIS^fc§^, P^S^^tSRTfiltt^fcOi 

to 

o ^<7tSfcs $/5aU-$/3>©*SJIIi7TJT7h£tU ^MIiT"^6<fe0Sto 

o CtrlBT\ MRLrcfKT<Dt7'yx9b<D^91&m%ffl£T-Z£t 0 ife^0^7"S/i7r-©H<*^5aU-*/3MCOL>TttFree 
BakeTfllttT***. 

\s-j9-?7-LXl>y9 x Mt%t1*\t. **T<DM2>5ab-^>ft'Wl/C» blendcache77-f JI/St / <"CU>5r-77-AlZHlS©ft t SL^U«t 

9o 

IH*S/SaU—>3>ffl^*StSi:^li, TimelineOO W^f!iefcft-3<rLj:7o § Wffl7U-AIZ®miC^iJiT-#, ofelZ^©i:^©7U-i, 
©v5aU-V3>^7F$tl^to TimelineOO KOftPlaybacMZa-frbContinue Physics©^7*i'3>SS^'tSt» v5aU-^>3>^ lZ7f7' 

^ Continue PhysicsliAltAT-7zy-e/3^UT^5i:#(oti!)^i^A/o 

CG)«littTimeline^VK"^rPlayiK^^ffUfcfc^eWffi^*t 0 
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v=aU-V3>©^*07U-L,T^ft^'viO hSiltjRU EditingH>T^7r-"C : EfV77'f 7£Applyt 2>fc, ZOtZmtJVxO hOBWtffcM 

Tl^W^rto *7vi^NZ)&3^ZTI££3ifiat3t, ^0^0«0Lftfctf»9£-r (®<&9£t)o /mage 1bO)7Z*-i/a 
(/mage 7a0#iJ£#BS) o 

H»SlZgBii^^fflt5-i:li"C'^t*\ ^nii^CU^£:£&2fCU?o ?ftlZOUTO£(?) iM*-ai£ ( enq )Tm^ 

to 

• XJyxO r-^Otflrte&C ^ftlZttiPL/cLattice^Curve Guide^W-t^hfefltLT^ U9 0 I+^WI^&Sfrfebttiili 



• Developer Notes 

• Swinging of a chain 

• Softbodies for Rigged Characters 
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Introduction 

Viewing Restrictions 

• -f^-StoflJl (0"J : JPEG MOEffilS^ 0.4 1 1.0 0£(,\)o 
Global Influences 

Blender let*. MT'f>9A©igW&iiaSPT-fS^*^fc l 3*t: 

• World (9-.ll/ K)(0 Ambient Light Plffl^;) 

• foW<D&£mO)t><DlZl&Mt% Indirect Lighting (IHHMMffl)CP*]JIL 

• U>#'J>ff J^MBIender flIKl»'>fc: Yafrav (eng) r<7?ig.^) n 

• y->l*HC^§ Lamp_(2>21 

^H-SH"C5t^ffllClife5%S^tl©S/5aU- vaXZli, Ambient Occlusion/7>t'I> h^Jl/- vaXWorld ©IS^) , Buffer Shadows/ 
)\v77*>*W(.t?Vx9Y(l)ft%&®&X)s RayTracing/W KU-S/^C^ji^brojt^igi&SfeifOStJ^tDtl^to SSC, Blender 
"Ci3 Indirect Lighting/r B 1}gBg.BS fe^f„ K hU-*/>$f % 7>tI>h*(7Jlr-2feX IHliSf!lWtt3>tfa-$0ilD ! a^a)SlN«ia'C"to 
Blender ttrtjR©7x+V>^>b>^-(ia/utai^^ntt0"C-t)^o-Cs JM^b^'UV^fr;^?" 0 C0M0U>#U>2'l>v>(3£<a) 

Lighting Settings 

• i$fflt57t;JI©*III(Sun/tfX Spot/TJtfyk Lamp/itM >k Hemi/^5 Ut?) 

• Energy/I^JL-^-^ Falloff/Ms£t"03t;JI0iS:£ 

CCMtTtt* **fl0*»*tt**tt"O->ftlIB8t^»*&, ±IBrt«a^36Tt« Blender ©$^&^;JI©IIII^©^K)^iT 
Lighting in the Workflow 

Overriding Materials to Reset Lighting 
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Render Layers yfrJKZ&S Material il@ 



ColorCH^fe) > Face Texture (St^^V) , Shade\ess(mWi-U^)(J)t:(J)tx'^h^y)]VUl\ fcfe \^fr®mi$X" (0.8, 0.8, 0.8) 0) RGBfil£ 
t O J^feT't o C07f'J7JI/©sg MS rGreyj t L"Cfc££t „ 

Render Layers I] >T*7l^#rro Material (7T'J7JI/)ffl)l;:, L^^otrGreyj^Jl/vT'<fe"$L\ 0 ^?T'J7JWff r 
3€ltT\ 7c©7T l J7JKcMt^r#$-ro 
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Lights 

mm) 

tz-izmsuitfiZs Binder atmmmmnmmmti^tc^u^ &?fr<DW?<j)mw%-fe&mzt e L-fru $,?t$>£<mi^nzm 

Lamps (^y^) £ #MLT<£gL\) : 

• MOMS 
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C? ► QPoint.001 > Point 

Point 



2 F 



T Preview 




Lamp Properties 1^)1 

Blender rii5O(7)5^7©^0J^O^to^nbliWTlC^t^O^^V3>^I^^IZj#^Stc 
Object Data 

(^Vi^r-f-5) 

(IR;±:WTIifl±£lM3, ^JI/©^t^>hP-JI/rt) 
F 

Preview 

(^Ut'a-) 

Lamp 



Distance (j 

Dist^r-J^r&ilSMJRLTl^ft;^ Blender Unit, lilT BU )0jI^LTt^t, 

2>fl0|££fcftM3BK7l3: Distance 7>r-j|, mmm<i:o[ZffimftZMZ§mZ5-Z-£t * 

Energyd^-Jl/^'-) 

pt;S©BSJt0^$^(O.O frb 10.0 GDilD ^L^to 
Color(fe) 

*aa>fe"ct.oyf!7t5fcfeaiR^7P(?iffli**t 8 

Negative (M) 

This Layer OnlydflDU-f V-©*) 
SpeculaKT/^n.-?— ) 
Diffuse (fV7a-X) 
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Light Attenuation 



Description 

mm) 




Lamp lUilo : M&m7v3-jftMz>4 VZftT 

Point(/IW>r-) kSpolCTJlCfh) JfeJKWfcftQ* 3fea>M^ffl0)±^>hP-JHi-Ofe0*ta 

• Falloff (3£^) fIII©KP i >:W> l ,ttr- 

• Sphere (1$) tK-9> 

Falloff types 



Lin/Quad Weighted 




Lin/Quad Weighted Falloff(*f Jf2/-#it^i'f 
H tf^aMftVf^ h3tlfc Lamp ; 

Lin/Quad Weighted FalloffCJj^J^/— ^^C^x^f V) WL^1f^\t^htB.^X^>—O0>7a<9- Linear (UZ7) t Quadratic tt % 
BHWM^fiWi^ Hi— 0*«*$1*SCfcfifr#*1' (linear fc quadratic MM7) 0 

Linear 

^-A**iaa 0.0 fr$ 1.0 Ofittf AOiT. Linear('JZ7) ffikDfit 1.0 fc Quadratic ~ #3) ffilOfl 0.0 ©ffl^^t:i+li. Z0)%W^ 
m<yt(Dmm K ^±Um^m^Zt^mMLtt o Ztlit. Distance (E§SSi) fflBr*tS$tlfcSBl!t(*fett Blender Units) EfelAt, C0)3feli 

Quadratic(-^ft) 3.74 $T-tf 0.0 ERjfefcftSfc* m£UWLMte&<Dft%&m<OMMt&&\Z&®&OlZU*)£t: 

I = E x (D / (D + L x r) ) 

ZZT' 

• i liffi-jfStlfcTfcCOSiJt (Intensity) 

• e ra£(Z) Energyd*^*'-) T-M?-©!^ 

• d teili£© Distance (ffiSt) 

• l \*m&0) Linear('jZ7) ZMSMMRS 

Quadratic 
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t7*)1 hlS^© Lin/Quad Weighted 



Z0)7349-AJim[Zlt 0.0 fr6 1.0 rc-flfltfAOSto Quadratic WiOM 1.0 1 LinearOJZ?) ffll©fi& 0.0 ©M^frtHi. CCD 

-*SCO)«*5i'f^C0IBIHI*, (Jl^1t^©)7 l c©«0L^t^ctOIE5tlzailLSto Lin/Quad Weighted (fUB/^fca^i-f h) ffl 

0t7*JI/ r-i&SI*. ^&^*a©**rt (Hr T7*Jl>hlB£0 Lin/Quad Weighted M£&&?£7>7&z:E<1S£W „ 

CCTfc3fea>a*l*» Distance ffi€llI&6nfci§ffiT-¥#£&0*to =&jC©&Sfc$afl2©J£s£tt*ai:, 3£Jtli*9r-Ufc 

Distance <£0¥ffif^m3]WZiI<s**?tf* Distance lZ$!21fcti:li&!rtZ*<*&L.$t. 

Linear 7&i9-# 0.0 l;:t^h$ft5fc^£&-&xe©&S^^ 

I = E x (D 2 / (D 2 + Q x r 2 ) ) 

• i litUKFtlfcifeCDM (Intensity) 

• e liijt£© EnergyCL*JWr-) 7^-f?-©l££ 

• d liijtiS© Distance (S§St) ff*1©I££ 

• q \tm&0) Quad (~^SC) 

Mixing "Linear" and "Quad" 

Linear fc Quad (DmiWtt 9~\Z 0.0 £±|I]3fiitf ASfc* ft©&S©t+#5*l*&©<£?l;:£fc03:T: 

I = E x (D / (D + L x r) ) x (D 2 / (D 2 + Q x r 2 ) ) 

• il*ft3it$ft£3fc©&Jg (Intensity) 

• e l*SiS© Eneigy(I*JMr-) 

• d liStS© Distance (Mt) fff1©I££ 

• l liSIS© Linear('JZ7) #-©!££ 

• Qras©Quad(^jC) ?&<9-<mm 

• rli^c(7)^Jt^I+;li|LtliFif^>^©S§gi 

Zeroing both "Linear" and "Quad" 

Linear fc Quadratic ©^©T/MSMzfil 0.0 A3fc» 3t©3tSliS§S5tlC«trjT^L6<feOito cniifttfB§<&6fel^fc£j£l*l.*1± 
/vo 3tl*Bt<fe0*to Bg<fe5©(i5tO)^ol^JI/^-^jS|gHlZ^/ut , /uJa<ST ! jS^tii^€l-tT s to fcliW*s Jfctfofcft©!*;!,*-© 
^Itli^^T-to ft©SJf @(Cl.^§3 1 c©Ml^f^USto HBg©fcC5s Ctltta?^ffiO)KS^IB]-pa)3ta)S5lll^to 

^s1*r«^©E^©iimiCfeL\-CtlPlS©3t©giSSl#O^jlSS#0fel^6s Constant(-E) Mdi Falloff(&s) ©J:9&JItt£# 

Sfe Linear fc Quad flO^M^-tffcftSt. 0.0 ±0«T$S*M3J:5IZ, Distance ffl8lift©MalZ-^|5U&<&0£*o 
Graphical Summary 

T©^7lS^^/-^it;«©^IIi^Wct©"C\ Sphere (J*) ^*/3>(^5E)^9li^tffit)S:L^©5«sS^LTL^to 



Details, info, download: http://amrc.altervista.org 



Page 531 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - l jyQ Blender JAwiki PDF Manual conversion by Marco Ardito 




ft<D&m i, mm-. XMfr&Dtm r 

a) (Linear=1.0, Quad=0.0); b) (Linear=0.0, Quad=1.0); 

c) fflfct—%& (Linear=Quad=0.5); d) &L (Linear=Quad=0.0). 
fefcWjfiH© Sphere(Efc) #a^fctMZUfc?77tfR&feTffi*C*n"U^*o 



Custom Curve 



Custom Curve 0}7^L1i-H) ^yomMmt^zm^Vt 0 



w&hto-i mwwMWfz&otmrdz Faiioffcurve(Msfl$) tmh%rt*)Wftbft£t 0 z\(Dmmm&zmtft(Dmm.yz>7[z : tio 



WMMf&Q)y-J?\$— 0©$|!i"Distance(iEji)"fc "lntensity(8Jt)" 0 



BAN 
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illoff Curve 




mm 




Inverse Square 




T7*Jl/r-Ix^© Inverse Square WMMnV 

zaMwm&.wytt, Distance m^jL^m^nrc^-m^iz^T^m^m^^t B ^-^stiij;o«#0j"cniip*a)^§MsT:\ ^ 

±7>7W*TffllZtS:5i:^-ro CW3^0 Quad tf^vaVI^Jm^t fi\ '>U£Mtf'&9rr (&tUn Lin/Quad Weighted tT7v3>© Linear 
W 0.0, Quad 3b* 1.0 iZfeSMirt) » 

Inverse Linear 
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tZWIHx.&O) Inverse Linear MQMMnM 



□WHWHfc^-fTtt Dist lt^tt*l6/hLfc|l»CflEor3lftftJi*S#*1"o Zft[$TJ*)\sVW^Um<J)>\-ViyO) Blender WS.Wflk 
Sil^bft (51901* Quad Myftft s JT\ *©*£JI$frU* Lin/Quad Weighted *?$a>CD Linear 1.0 (Z, Quad 0.0 ICJ&SCfcT? 



Constant 



C-36) 





t"7* JbhlS^© Constant figf 



mmzto Sun(+t» t HemiC\=) 7>^i^-£0M£#^rf 0 




3D t'a-OOKOro^'J-^va^ 
K Sphered*) ff*0, #0W>t°>W->7Jl> 

Sphered*) tlUaVti. Point(#rW>h) Sfett Spottt/|tyh) 7>m^JMIS(;:«£fr(:frf 0 o*0^>^b Distance flflriiSStlfcSi 
mmmt Blender Units) C-tltit RSW^±lZ±S0*to 

Sphere #7*/a>£W&£T3fcffiiSi«^ 

Sphere *^Sa>(*atftlfc«*a>K H (^tl WCfetl) (C3lSl>fcO#ltJnXSt : 

r < D £<3// I' = I x (D - r) / D; 0 
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• i' tMLWt<B&&Vt (Sphere a?$/a>iWrtti&fc*) 

• i liiilSntMsJlSmS^ntptro^JSTt (Sphere #:7S/a>£{$frfel*i:£) . 

• d (iUSO) Distance ff|0l££"C?o 

Lin/Quad Weighted MS^i/3>0)lftW©$lt30lCS5s ^7^^'K<€$^ 0 





* It 








1 


mm. 



Sphere I Cbfc Constant bsb^ Sphere £tt$llZUfe Constant NBBItt&9'f 



Examples 

Distance 



Distance l££j£JI"C<£'$^o Distance 3^ii7.SI5if€/u€/ui:^<©^i/i!7h«^lCW5<feO*to 















Distance: 10. 


Distance: 100. 


Distance: 1000. 



ffitcti Distance ttSCI^Ml). 

Distance (SgJS) /f^*tt3fe©lltai§ffi£ii#L£*o f 7* Jl/ hT?tt«IMMfc*T\ *a>5EO>!t$^«0*»*T?ii*O*t*» C©fl£ii$ 
tattfC:, ^©r%MsJ©^±t3^FJT£^*30:(Z&9rf o Distance £$0)g®i:%*.2>£:, C®S®liM3ii$tf££ffi]i;:, 
ft\ZUotcMYRT*t 0 Uh%<m£\t Distance ^^."CtM^L^I^to Distance \$tdi, ttb0)X*)W-0)$-mfim£%®ffi*ftlTl\%1c 
WTt. 

HI romance: fOOOjrtt-SS<lz35S^yi{7h^ffilZBJSL^dZ^a l/t<£$l^ cnii^^^ttS^ia<lzatf$tlfe^6"C\ 

^Sfe<7Hzafc*i*CB3«6W*u:»i^i^ctct. 3t©3i$^7c©3*$a)¥^*r"iiS5cfcii 1000 bu t&^src-fcOStt/vo 
dtl£» K*W<iafit, &ltf7Vx9\>tf\*tht?mttftTl\U\,mr Distance: fOjfcitAT&TXeSUo ft©£$lil0#i©#;7$/x9h£ 

Point(/IW>h) 7>WviOr-0f$t4rto ^SS^ISjilZilifrtZfcT?, Sun(+t» 7>7©^ttl^ifio(^^feLn^/vo 
Inverse Square 

Inverse Square(i£-fgit:) [$ftO)&fzZm%MO)ttmT\ MCtt— «SC©tt*T?iWlSFtt*t« Inverse Square ©ftttli, %®3ft3## 
*Ca<Jt*U»fti*tf, ScL^I^IZfkiilcagU^ftSZfcrto Hir/werse Square M^j"CC0)*IMJiactaW?«*to 















Inverse Square with 10. 


Inverse Square with Inverse Square with 
100. 1000. 



Inverse Square £JitR( Distance Izffij£4t$1*9r0 



**Watf.tf Inverse Square W»R3tiafc, Distance filttWjKMsbJ&toa^fllf^BL^Lito PUB j/cflMM^MlEl. ^1t<£$ 
Hir/werse Square wffj fOjrtt, %®ttftliteTfc&<ttXU &&0)Wtf7VxV HiR&bfrriTfcl^ttA/o 
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HIT Inverse Square wth 100\tf Inverse Square wth lOOOMttttfethlfffibiZM.tttffs Zti\t Distance 1f— WM<0)A?yx9hO) 

mUT-tos® 40 bu zmxTi^ty^t o ^tc^t^zm^yxom^mmo^m^^mizi^to 

Sphere 




LigfrtjJii Clipping Sphere: {7'>yt?V{7$ Planes: ¥r5 

Sphere(Efc) liftoff fc\ MfcUcMWOm^lzmiOh? Distance 
Sphere ttMZL Distance £ 10 [zUcm^M(0)mmm)Vt 0 



Distance(s§n) 

$t±hj 0 ittommtrnfiist mm&±t?. sphere ty^y t %<»m& ^z:w<r£$i^ „ 




Sphere with 10. Sphere with 20. Sphere with 40. 

Jl^^Hr Sphere Z^vMt. Inverse Linear ©ptMs 



mr sphere wth wmt. owy^wmt 10 bu z\ zn\t%<D&&tj i $m 10 bu z:t\zmttznzti^z\tT:t 0 mm&azm 
mwtyvxo Hztc^^^z^Th^mm^izm^mzmm^to 

mr Sphere wth 20iTA$. W>t°>?$W£tf^Jf & 20 BU T\ ft.O-mttp&VfJVxOHzmiTltt 0 

sphere wth 40iXit. o^yinn^mt 40 bu x\ zmm'&myyxo v^mrzi^t o Lt^tfttWikomyVxO Hzm LTLN 



Hints 



(t>h) 



(DftmmttUi^oizm&tzt, mmvmmmzm.miTMtisto mmt^M-x^ik^o^m^ntcmm^o)^ 

UmMLUtt^mmZUh. Sphere(Efc) ^va>li^5I"C'to Distance (SESSt) fil^ii»lZiSStSCfcT\ Bf fr&ikG>3fetfSBMC0*€lt 
T-fgttbtk n"C'li;^L^^0pt^fise.tJ:?GCi:^^^to Sun(+t» Hemi(/\=) MW. Sm : ?:(J)mJ3Z&iTttZZ\ttfV$t 

to 
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Lamps Textures 




z>y?(D Texture Jft)\, 
Options 

T'^VflMi: Mapping (7yt°>>/) CWtWUiHl&S'rto Mapping *?Sa>tfMoTL^CfcCft^<T?Lj:5. t^^V 

coordinates 01*1) Tli Global (?P-AJl/). View(t'a-), Object(^*/i{7 h) WA\jtiW^±hi{%^t OXtWrOTft \>MU%ft 

Sfc Mapping (7yt°>?) /WUt 7fU7JWl®l^t*Jl>a>^#lfc£rTo ^yWa^lifcfei;*®!"*;*; Color(fe) J, rshadow(^) ffl 
fejlCU^7-^r^^/vo felz€(t^ffl$t*SCfcft«T-#, Stptm^ ©fc©^T^^VJiai§}#fcfet^fcfrb, Diffuse, Specular. Shading t 
Geometry va > li 6 < U r>X I v^f „ 
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What the Light Affects 




Negative (H) 

This Layer OnlyCCflDM' \>-G)fo) 
Diffuse (fV7a-X) 

^b3&L^9lCL*-r(fc©^HIlglZRBbLS-&/u) 
SpeculaKT/^n.?— ) 
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Lamps Related Settings 



Lighting Groups 
Materials 

J Cube » 0 Material 




7T'J7JI/ffl0 Light Group (JHWtfJIr-?) 
va> 

^JU-^€lt* <: Rg6-r«J:-5lc:ftiJKT"#*'ro C0>fl£D*iJiailifSi:6nfeLM3if'SEfiJT-. A0m£'5KTOWM£ftfcv->r(ifefc;*b 
T-to Material (7t'J7JI/) uyr*7>ND Options (*»a» /t*Jl*H(.VC» TSJMl-JZ Light Group <MM9)\r-'T) 

irii/tto fete l§a^ik=^ ^jfeic^Tfe<^s^feo^t n 

Exclusive (SMfe) iflfc>**»£*5fc, Jt^^lz-^lzfeSRSWIiCO^T^I/^ofc^i/i^h £ftfc:|&*L**o 

Render Layers 

(LC/tf-U-fV-) 




Light Group (MWlV-J) 

Render Layers (U>g-U"ffr-) (enq) 3:/t**NP Layer (L"f^-) /t*JUZ&9S* 0 f$WtfJl>-:7s5tf Lights h) 
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See Also 

(##) 

• Mffl 

• M 

• 7t'J7JI 
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IZ, jg/^fciKUa-ASfiLSto *MM1*R(ZBm^mm3.l3.thj}iUl\fcfo, -Kiil*0&5liM©fcto£lif*lij&grto Blender 

1. \A±\*=2£&&mm®& 

2. jMZF££&mm@M 

3. 7>r:'I> WJI/-V3> (enq) 

4. mmw 

T"lftWUSto*t Ambient $ii^t(5^©^^ii*Sfcto» Ambient Lighting ©ISMtM^rt 0 

1 . m m ttrntt e& i-mi* & 6& l * < t ft *) 

2. ^2IWfei|ftlf*liSi§t5^Jibfeltniifeb6:Lm4gfcU'fV-) 

3. ^l¥(7)^^*(7)7T l J7J^^I^§:lt&ltnlS'feb^^L^(Shadow(f$) t Receive Transparent(¥MI;©SlH) ^^jT'feSCfc) 

4. U>^-I>v>^I^It^Lfe(mtffebAci^(;\'^77VV WMZlt Shadow, M H/-*$f* K^ffllCli Shadow t Ray) 

^^(S'Mfe Pointer >h). Area (I'J7) fcSun(tf» JfeM4/t2775/* h'TOi^M" WttWCfcflWSto SpotOiforK) 3fe3S 
\t£*>i&ftZZt1fiZ-2, -~H HemiC\=) *aii-TOW0*fe/uo Sun*»flifi*£lt*fc, TO±a>#fr&™dBttft5tl*tt/u 

$bfe5^©^S/3>(fc;iafcPB^)©r#%^T-IZ, 3t3Sfc7T'J7JH*, diffuse/specular ftttSflgbSrfefcftbfcOgltfcOtSCfc € 
Lamps: Ray-traced Shadows 



(3t3S:KhU-^ICefcSI^) 




Ray Shadow enabled for a lamp 



MET?***- 

5t3SCDaSlC«toT^tt31ofe^^-C-]fttn*-ro Spot3t3SI*RJt©i5Hrta)ft6«>5*lSl(C^-C*jiftart*t« Sun ft3Sli 

• Render □>r*7.hffl Shading (5a-f<^) /t^JUT? Shadows (W) VJU-lWZM1bfc.t% 

• HlWtWI/C Ray tracing (K KU— ^P-AJKZ^^lztS 

• 3t3Sffl Object Data hf-50 U>T*7.ha> Shadow(f^) /faJl/CfeS Ray Shadow(U'f vv KO) >K$>£G£o"C % ZO^ciJSffl 

• Point(7t\'Ph) 

• Spot(7,^h) 

• Area(Z'J7) 

• Sun(+t» 
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Lamps: Buffered Shadows 



Ray Shadow 




This Layer Only 
Only Shadow 



rType: 



Classical Irregular Deep 



Sample Buffers. 




Spot 3re;J5ffjlC Buffer Shadow ttfliit 
Shadow 



Receive Transparent 
Shadows Only 
Cast Only 



CastingAlpha: 1.000 ) Q 




7t'J7JU^ Cast Buffer Shadows £W$Mb 



T&VVX Wj^-MZ - Blender *MiA&©I>v>te;^>70U>#7-T'T - WAt *>*h"WW7*&.oTft9X'% ! gt 0 TJfo Y% 



• World (9-Jl/K) □>r*7h©Gather(^1f-) /t*Jl>T- Approximate (SfiflW ^W^'P-M'JU^I^^^IZLSt 

• 7fe;Ji©Lamp(^'vi{7r-T-5) H>T*^r-0 Shadow(§2) ;t*Jl/C Buffer Shadow(;to77*>* ^>^oT^©3t;f>lcMt§ 

• =& Material (7t'J7 J W U>T*^r-0 Shadow(f^) /tsM/P Cast Buffer Shadows OWWv K'JSS*) *^2aiflWrJHlT?ft5Cfct 

• Spot lamp (^h^^) ttM'y77*>VK^Wtlg<l— 0)3fcm?t. 



Details, info, download: http://amrc.altervista.org 



Page 542 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - 'J>{7 Blender JAwiki PDF Manual conversion by Marco Ardito 

Common Shadowing Lamps Options 





l No Shadow 




^) 8 This Layer Only 


▼ Shadow 


■ Only Shadow 


1 No Shadow 


Buffer Shadow BBJi3?2EI^Ml 


H B This Layer Only 




■ Only Shadow 



■5ftfHia^^( Polnt(^ y h) > SpotCOt^r-K Area(I'J7) fccfctf Sun(tt» ) lilT©^ W7J/3>H*5**: 

This Layer Only(C0)U-f A 7 -©*) 

OnlyShadow(!;0&) 




^feoi^^ij m&o)&®M n&omm 



See Also 

(##) 
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Lamps Raytraced Shadows 




Ray S had ow ( b-f v V h"^ ) 

Ray Shadow mytfMifftZt.* *©«t5ft^SaXl c Wffl'C#«J^C:60*t: 
Adaptive QMC tf'-#itilT\ Constant QMC \£J4Xft— MD$?tfX<&0$?« 

u-r b\/-j\z±%&o)§tmzmUtz>. yyy)\,±mz&?7)\,ztvxL&m*£t(.m&<j)£z*>* ^z-mmomiyfijua^wtt.m. 

Constant QMC h QMC) 

im\Ztii-U % -m\Z#m%J5feT-m<J)mft&t$Q)lZ&t>h£t 0 &0)®.&m\Z?£<ttm£t1f* Adaptive QMC 

&}:U&<fc0tVhjo fc€U Constant QMC ©g^^iEfiSrto 
Adaptive QMC (,7$Jt^ QMC) 

STJS— ttflM>&l^ ^tfctS*>i"C"^0fil^H-S:t5©(Z^t3n*to ^©ftfc^tfilLSttf. Constant QMC BOTH:* 

0^i+/vo Adaptive QMC ^om^At-^mzM^Ti^ZtVttK £{tft&IS4lU:HLr?H: Constant QMC ttt^X^U^ 

Samples (tr>7JHfc) 

Cffl^^-li {Literal|Constant QMC}} fc Adaptive QMC ©M^T-^ffllt^l^tDnS^^JHISk©, Jt*fl£t-y r-U£To 
Soft Size (V7 MM X) 

u^vvKO^+t^u^^fflropt^^^^i-o zflD^'f^-iij^GJsgaj^Hizfes, *i£WT-&licLfc¥^3B#a)*§$£&ib£to soft 

Size liV7h^H0©-£)lB^;f 6fr£"Clife<* 4f£lt£&tf>*? 0 *fe6<K#tltV&4aK0)II , S»ofeUW«**H:, Samples flSIZfe 
1 J:OK^t^JWR*Mt*Mtf*0*to ?5U&Ufc£©fl!<D®£tell6ft&<&9s £jtsnfc^l*^fc6ftfci&£&fcfc<&9£ 
to Soft Size ©Jl^flttt 100.0 Ttc 

JsiTIi Soft Size fc Samples |££lC«£3U>$JU>?®fc©ST\ $^^feM0f^^0^^)b^$A0f^$7FLTt^t: 




Soft Size: 1 .0, Samples: 2. Soft Size: 1 .0, Samples: 4. Soft Size: 1 .0, Samples: 6. 




Soft Size: 2.0, Samples: 2. Soft Size: 2.0, Samples: 4. Soft Size: 2.0, Samples: 6. 
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Soft Size t Samples ^^lZ«tSU>^'J>^iHS© 

Threshold (U# I MI) 

Adaptive QMC ttV&ftfttto &$ffi&tfitViZ&miZftZl^ttpmt%L$l\teT?s Adaptive QMC i;0+t>7JHt^tf'*B§r 
ZZfrZlfrttltoZCMZtefthtt , Threshold ©ft^Mli 1.0 rt„ 



What is Quasi -Monte Carlo? 



tfmsfrozt&mm(Bmmtemmm*&ziftmvhj 0 
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Wikipedia (7) volumetric lighting (jg^t) iC^tlli'. 

MJLSJtt&r&t* volumetric lighting (D-MT\ zr-yHl^ftUTi^eftZL^to ZQmmteB&M&ffiM 

mA£tl£J:?T\ mm 3D ^'Jy^Uy^Jy^Z'lAmtDft. fflC3D tr-A0ZrMrZ@tift£to 

volumetric lighting r#, 3l!Mfr6MJif$tl3jl£0PJMA ( &&J&&ft£L Z£tU>?$ ft rft^ (volume) j0£>3Atl%ltfr&$ft£to 
Blender (iZ©14H©^^0*1*/uo tztxXf Blender h^rHfrMfc&TSfc, ZOWiWtmitmttftT 

mnitt&T-[tftif&$.tpo)ifc=F\z&oTf&%.{,. -zwzftTAomzxn. ftmytEt^Ttanzntto %m^o)%o)mum*u*j° 

i&Jt&oT Blender V v5 1 U-hr**W, T7*JI/hTii^$1b£tl"U*£1*/uo 

volumetric ^d^Sf^tlSPj— OUtMif Spot T't (Sun =)^j° (J) "Sky & Atmosphere (:$ltjz%.)" 0>— SBfc volumetric fc^fettSfr 
Example 

K7Z>t-v3>g) Blend 
[video link] 

See also 

(##) 

• Mist(fg) 

• Smoke (M) 

• Volume Rendering (7KU:L-.kU>ff 'J>ff) 
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Lamps 

Blender [*5&m<!)ftM%ffiz.Tffl* ZhZtllZ%k£0)&mtffllitffomt e BlTtt*Jffl'C§**«Tt: 

• Pointer >h) l*£frlfiltetPj£iftilgT\ &»«C«Tl^t(Ra:24 ^T?l*CG) : 5>^li^lcrLampjtl^« MT"L£ 0 Z©fc«)2.4 
^afB^SSBJUT^SSS^rii Lamp tfCffl^^^JILTt^Cfc^feOSt) 

• SpotCUbh-) ttftfflttPjftjlftlK?, TJl^H^f hlC...^Tt^to 

• Area(XU7) Tbf®®©J:96, r-t33t;JTC't 0 

• Hemi(/\5) lair^lZfcC iaL^RlTlZ&5S©«J:9&5t35$i/$aU-hLSto 

• sun (t^» itmtdz&z. xmzwt&ftffix-t. 




v->A©|ffUl^;JI©iiJD(i, ^-CD Add(iiiD) o ShiftA » Add(iiiP) » Lamp(^>7) £(£oTfr;L*to 

Shadows (§2) 

Vertical Height Marker(f 0 v aS$7-^]-) 
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Point Lamp 




Point -jyy 



%0X&Z (intensity) fcI*JU¥- (energy) I3(»£$fkf£# LiTf t\ ^©^T't^MOr- z>yyt^mt^mm[Z^T^7.^f 0 

Lamp Options 

(^>70^va» 

Distance (IBl8t)s Energy(I*j [,:£-), Color(fe) 

zm^mthm^ y^yyx-^mi\ mwoyurtfi -g-mw$nritt„ 

Negative (M.) . This Layer Only (Z©U"fV-0^), Specular (T/^n.^-). Diffuse (T-<7a-X) 
Falloff(M^) t Sphere (J*) 



Shadows 




▼ Shadow 






No Shadow 


Ray Shadow 






1 0 This Layer Only 






O Only Shadow 




Sampling: 






Samples: 1 


) ( Soft Size: 1.000 




Adaptive OMC 






Threshold 0 001 





Wfc Adaptive QMC +t>^Jl,±fS&=ff 

ttw >r- ptijiiiu-r r-u-^ctsf^'i-t^o^to mmimyvay\mo)M y^yytm^mm^t , mwinrtzd vmrnzftzi^ 

to 
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Raytraced Shadows 




Shadow 

point(7i-w>r-) itimtw h[s-Mz£%&t£\i%m3:t 0 mttm^myva-At. w^u)Vf< Tia^n-a^j:^ im^y^yyt 
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Spot Lamp 

-fit- tfi Blender 0rtEU>^-I>v>(Zffl^iA^n"CfcO. tKZQyyf1jW&lttZtti t 1&£t (Hemi SHK). fcttltf TjRf 
halo 0«t9fes ffeCD*iM.fiS*'a^*o 
Lamp options 




Distance (IBH)* Energy (I*^-) , Color (ft) 

This Layer OnlyCKBM'V-fl&h Negative (^) s Diffuse (rV7a-X) s SpecularC^+a?--) 
Light FalofF(fta)MX) t Sphered*) 




* 



Shadows 



(15) 



▼ Shadov 



E pling: 
Ada 



This Layer Only 
Only Shadow 



Samples: 1 



Adaptive OMC 



Soft Size: 1.000 



Constant OMC 



Threshold 0.001 



Ray Shadow CfefhStlfc Shadow Jt*JI/ 
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No Shadow(fjfeb) 
Buffer Shadow (M'y^yvV KO) 

Ray Shadow( V-i if*? Pi>) 



Spot Shape 

Size(WX) 

cwma>R«©*«rc\ *c x hGWfti^fBWftiWLSt, cauMtf-iiUKi©*:;:^ HBfBRtKDii^asjtft 
HSU 1.0° ^6 180.0° irroiiiz-c^sto 

























45° 




60° 



7j$y\>-?yJO) Size ^7va>©^M 

Blend (^U^K) 

Mvh (DMmnmzmmisSt o Blend fill* 0.0 #6 1.0 *TO*U:-p**t- C©fHinfiJ©nSt (SizeW X) ) filzfif J©H»" 
d3tf>3flJ£c:*£$ftai/CUi;tc 

ftif^tsif^HM r-©^(ii3 ,j f>[tT^^e.^<feo, ^$<t§s«frtiliJa)RSta)R^J*W$<)&o*t(ctiic#u, *<sw*r* 

fc$*K&03:t3 

>U|5s>h lu|ftlvMs^}#fe1*rii:a)lSfrU J P't3b^ffllz.§(Cl*, Blend tfU^r 1 ) ffiftTlfito Blend ft 0.0 lut5l3fetiBlllia>3£ 
EP B 1ftWc<&<&9. JUtohT-f ha>fctflMtiatt<&93:t. 

7^h7>^O)3fe0Ms$tt Blend fc Size ©Jt^T'to -#rS]a)BS^©BSia^#<3&Sliif, Blend t Size HT?ftte03W;:i53;O 
Blend t Size li ^7hM h©Rit©FjflPSlJfc^t3b^(rfi[^©J^)€ltftlS!SL*t 0 ±^0ct7l^G)^^6fr$ttSISUS1i 

A/o 



Spotlight Soft Edge 



Object Hard Shadow 



mttTM h©ii<®U^ft^LTL^t 



Square (iE^P) 

TJfoVX WT7*hV®M^W$R\*b<* ]E*JW)*®*fttt«t*J:9CL*t« 
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Show Cone >£SE/f) 
Halo(AP-) 
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Raytraced Shadows 

(M r-U-TJ^fg/U'fvVr^) 




Shadow 
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Spot Buffered Shadows 



▼ Shadow 


No Shadow 


Ray Shadow 


I 1 


O This Layer Only 




0 Only Shadow 


Buffer Type: 




Classical 


Irregular Deep 


Filter Type: 


Sample Buffers: 


Box S 




* 'I 


Soft: 3.000 




Size: 512 


I Bias: 1.000 ► 




' Samples: 3 ' M 


y Autoclip Start 


U Autoclip End 


C Clip Start. 0.500 ) 


^ Clip End: 40.000 J 


-i-4?.„L =.*.-t mi--fc-A4,i- 





H" hb-7$tlfe^liii^«J:0jE«fC\ SIB&^&tfDiiJinSlfliSMSSttf. U^'J^lil^lziKfeOtto 
Shadow Buffer Types 

Buffer Shadow(A'>>77V^K^) 5E£&ftl/U*3 HBSHtfH hb-7.T-life<rS/v h"Wy77j£&oTf£££JiRL 

shadowd^) rt*Mz\ttt#m&mmyi>3yvfr&yffffli£to 

Buffer Type (;\'->77©fIll) 

• Classical (.9? 

• Classic-Halfway(^^v*JI/A-70i'f) 

• IrregularC-i'L^'io— ) 

• Deep(f-f-7) 

• Development Release Logs 2.43: Irregular Shadow Buffer(f$3t) 

• Blender Nation: Blender Gets Irregular Shadow Buffers 

• Development Release Logs 2.43: Shadow Buffer Halfway Average (f£ 30 



"Classical" and "Classic-Halfway" 



(r^SfiWkjfcr^SfiWM-Tji-fj) 




rT ypg : 

ilterType: 



^ B This Layer Only 
0 Only Shadow 



Classical ^^^^^^3 Irregular Deep 




Classic-Halfway E1Z9h$tlfc AW>* 



Classical (9^irh)V) 

frOT Blender QiTlt JbhEofc, )VjU : j^ W£.$L<im&fi r &T:t * )\m 9 J^ l^ftlHftoTl^Lfcik £Ji£$*lfcS& 

C!)jEfiStt(Z^fitfjE^§Cfc^350, vv K0;\^77©MfI (Shadow Buffer^Sizeh Bias fiMfflgg-fb, tntca^&tffcfcbtt^Ta) 
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££jft8 Classical ttltbofflOtlZZt&fc^ Blender (DM^O) A- V3>t©^^S^tt©t^'lt(^#iS U^to ^imthjifO)^ 
Classic-Halfway £!f frOlZfj^li^WrL^o 

Classic-Halfway(^v^Jl/y\-70i'f) 

Z(DM7(Dv\>\rO)Vn7l$&&£Utci>\>^)VjJ7ttT:\ Blender (7)f'7^Jl/Wv3>rtofttjfit^fIiai:-Sg©Z;3ifI1I (7) 
TOfitfcfcSCtCSittU Bias II^TIf bn§J:?(CUfe^bt1ZJl/7yV KO©^liT'^LtJ^^n(at"fcOi+i/uo 

Bias >h£M«££?^tttf&3tW;l30i:\ Bias M£±(f3<&Stf&l^i:l=t. X£Umv§W*2<fftZZ.tZm 

Classic-Halfway (iS#m-oTl\3tfc£9?3K»1\ m770Pn1Htf'£E£2>a:tf&9i:to 

Size(tKX) 

Size mum @ Eli 512 frb 10240 rC'Oiltf AO^T 0 Size K^7£ft30E&9Mf££3lLrto */* K^f 71* v->fitf) 

Size fiKZ 1024 SA*LXl^ltf, RflT-^liiiflUfcy^KM ^©tri/T^CtE 1024*1024 ZOtWIEJjMQfRfc 

Size KlHCD*3i^^->ffl^P;tT-f^t^TI^DS*fe6, Size fil$S<tSI5fc"<SM^T-#^5^©iEfilttliS*0*t^ ^'Jfe 
ffliMIira&ii^-ro ^t^^mrto Size fiM^TIfbtlSfcT-^&^S^eii^feO^t^ ItffEi&g&^'JWgBtfiljlct 

Size fttf£jdt£nfcf*0ftEf*grs©fc|^4£E^ Spot^>7G);^77vvK^0S^f^#t?.fe?-o©^p;tT^*\ TjfaH^f hM6 
t^«G)ftJST-t (Spot Shape (Tjfa Hfetf) A°*j|/0 Size(tMX) fflarJg^L*t)o 

7ifc«ft©tK7CfI^^ 

Size ©#fcj£tf7wtoHM h©+M7^M£ffi7fcfcE£M£n5;:fc(ct&C Lfc#bT&a>K(ct&5i:t„ £fifc$tlfc^£EI 
IA»*I4* ^HUttflD Size M±lf8a>£*fcttT* ;\'>>770 Size Mt±lf5^^0Sto 

*#&^j|??rh^f Kiel*, |gcWtWofcto**ft^OT Size tf&HE&OiT. JBfc*fcJCC*. 4j**tlfe»0)llH:&o5, filter* 
^W/h$LMaf[p|±(±IS§±Ifiie>6lvfiSHT-)b*to 

Filter Type (7<Jl^-0*III) 

Box(7t^770 . Tent(x> h) > Gauss (#770 <D^t7M-[t)\-y7?U^ W<D7y?XVXF7&fio<D\Z* \Z®?4lWM7)V3 x )Xl&®r> 
Samples a&fitfflfcSS&fclllWfcO, HCMttJEtf 1 E*ft5fc$Mp K77<JU$U>7"lct$l8iE&g, cnb0iK$Mctffl<D$£fcftfc&<£9i 

to 

Box( 7^77) 

znii Blender T-ffi*3tlS3*Sa)7^^-"Ctp J±$£fi<H£n a n!Cr, IE£Eill^7>?l'f' l J77*£ttSfcfc, ffitffcJSfll/itfU^E 
Tent(x>r-) 

M'777VVF0lirT>r-j7'fJ^ l J>^xC^oT7>5 : I'r i J77xra$tlito 

W»JWry->7*JIHi*#JtU:An*to 
Gauss (#770 

/t'>77^K9lotr^97J7'f^$ l J>^7jiC^o-C7>? : I'f l J77x«4a$tlSto 

U>ff'J>7'flm® 7>fI-fU77gK-v Ett, $^^7-fJ^'J>^iBB^a^g)ffl^lCOL\T < £6fc31ffgtffc9*to 
Samples (+t>7Jl/) 

Samples MfllZtt 1 frb 16 *T-fl)fittf AOSto W^fflfrllBtE, t 0 ^t;l/C:'i:lrffX#-r2.t)->7Jl/^^llSL^to 

ffit)tlS7>f I-f'J7»SCtt, Box, Tent. Gauss (7>iftl W»Tti5SfrEJ:oTife*03:* (±IB#J$) ■ 
Samples ffifc 1 ETSCfcB^WS'* Wffl©7>?I^y77x£^30)fcl^i;;:fcrto 
Soft(V7h) 

Soft UdHIIEIi 1.0 frb 100.0 ifCflfiitf AOiito WE7>? : I< l J77jia£*T7fc£, MBtii$ft3t6Ba>J£$£^l/a^ 

to ±fiR$tlfe^a)lia)7>5 : I'f l J7^/V7h^l76tlfe®Hlot, Soft fttf *#USif / , i*6fr't\ ^frbK&O^To 

Sample Buffers (#y}M\V77) 

Sample Buffers RjfcCfcM1 1* 4, 9 (Bl^tlM*** )VjJyv\> WWVTlA U77*!UIB#E(£;fotl3x r-"Wy77©&£aU£ 

to 

C0*7 $/a>lctft»Jfc«£s (7. h7> h"©J:7& ) l^lC/Jx^&^S/i^htfSlL^L^ JiA/t^E/J^fe^^fiEtS^^&Si: 

ZiZ&frfttto ffi^lit°9tJHI'I©f$tliiEU<7>5 : I^ l J77^^b-r; Buffer Size ^ii^LTt^nHifaJWJ^t^CJIjtSto 
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-3£9Z<D#>>a>li±i30&2p©tttti (Box/Tent/Gauss, Samples fcjztf Soft !£^TlS1g$ft3fca>)£fTofc±'C\ 

tt**<*"3BfcTJISfr&7>y:Df U77.S#0*to LfrUa*l/C<€SlV, Sample Buffers § 4 ICtSfcs Blender -ftofgCW-^Wty 



"Irregular" 

(r-ru^-j) 



▼ Shadow 


No Shadow 


Ray Shadow 


[ 


^ 0 This Layer Only 


Buffer Type: 


Q Only Shadow 


Classical lassic-Halfwa Deep 


Bias: 1.000 


□ Autochp Start 


y Autoclip End 


( Clip Start: 0.500 


Clip End: 40.000 1 



Irregular let? KStlfc ltyJT&V K 1 ? 

Irregular K^*attltt<aiL^*4rtt*©Cttt3tl, U'f hU-^ctSfeOfcl^DCb^jEfillZ^S^tl^to HCWS^tttWrvU^ 

;b) ^Shadow(f^) -» Cast Buffer Shadows (JtyZPSs* K5$£Ug) feet 1/ Buffer Bias (A"y77;W770)o 
Deep generation method 

(rfV-7j) 




Deep KtyKFtlfc M"^77VV K 1 ? 

Deep KOA'^?!*^^ 1 ^^^^!!^^©^^^?!^^^!^ mW&t£t>{Zimtc7J)WJyy%ytf- h£t 0 
Compress (Effis): fV-7vv KO7y70Effi§©LcHMit 

Common options 

(£ii0*7va» 

Bias(/W770 

Bias MMi 0.001 fr6 5.0 i^Htf'AO^f <, Bias l;Wvi7 hc:^ntf&C3l;0P B ^;b-f' ^lZ^t^hiEgS5t^£tG)t^tl* 

Bias(yW77) im^ZitmZttviVte&mmmimitiVSt „ Bias Mtf/J^-f c?'5c\ *7vi7h±ia^M^»J:9 
fe®fc0SLft (artifacts) tfSiftSCfctffcOSto ^0Pn1Il(;i;i?f?rtJl,7vV KOOtf'jWtfn, Bias ®£m*>tZtT-& jEf£*T iZO) 

tJl/7v^ H^^aXtoE* ;£fcL"CliffelZ s Shadow Buffer Size §*£<t 3# Classic-Halfway $ Irregular ©J:9feSi]©^Et££2e 
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Miviit* wrsy^mtw-htemmMbm^tzmmizimt^mmsto zs-ytm^tcmmtftc^hfom Bias \m 

Shadow Buffer Size fil$±lf Sj^^^feSfcL^CfcTto 

Mfja±c*»& Bias m\t. mft%rtVx0bfrb&<MhT:&&mmzftz>ic[fT-i2<s i^[zi\^i^Vx^\-tm^otc<^m 

&l*J:9£U*T„ ZZtT&m&JEQtcMZs Bias. Shadow Buffer Size, Spot Size M£M"f 2>ift^tf'&5"C'U:?o 

Bias ^y-t&iT. Bias M£ TrUZlk^lCliKWtlr-r (7tU7.II/ H>t*7H& Shadow(f^) /1*J|/) 0 aOfiiB^^Mtfza^T'J 
7i\fe&ottJVi.9 hC«SS*«fctf£, =& ^ h TJlmftm*?* M © Bias jllZ&lt^fc&riS&j&T-r 0 fit 0.0 1 1.0 B*H*T*. t" 
Sbfc^OTC© Bias M*fls*t*$tt/i/. 

Clip StartCWstfJMB & Clip End Wlh^lMI) 

COUfflte^li Clip Start ttjAB Clip End fi&£^L£? 0 Clip Start IZB 0.1 frb 1000.0 £"C©fiS£» Clip End IZB 1.0 fr£ 

5000.0 £T-0fi!£A2lT-#£to ir^btSMiB Blender Units Trto 

Clip Start B, Spot ©,^I^Mr;t>>77V^ K^^"#Sr^ft^(7)fea$^L^to Z0&WJ:Oi!ulZ?F£ L*#3^Biftlfcll&$tU 
i2B£j££ft£1*/uo 

Clip End B, Spot^MI^I^T-yV^^KO^ST^Sftl^^^M^^L^to Zl©tegJ:9&3lZ#£L^3&B£nfc&ia£tU 
i*B£j$£ft£t±/uo 

Clip Start t Clip End fciroiBBB, £.J$.Zn%l\*>77*/\> KSSttrOCtifaSSI". 

Clip Start t Clip End fil£3Ea.T\ ■a>«±rtT?§**Hlf*tiWC**1'o Clip Start t Clip End MCDttHtQHSB., U>#'J:/tfOTiHb 

)VjJ7v\> h'^Sfcfefea >liR*h7Xftrtt3fc** £f££n5§;0tiI^!f©ft±©fcMZ, Clip Start i: Clip End £iligLT^££j?JcLfc 
iMSE^ifi^T-ifi^BSfcJa^Uj^o Clip Start t Clip End ©FBiro^^S/JMbtSfc^rottSfSftlS^^S/JMb^tls pIWS^ 

Autoclip Start(#- WMUM) & Autoclip End WJstflMH 

l\V7?*J* W<Dfflfe&£tfife7ii[M. : &%!:1to%<DiZ Clip Start k Clip End fflaSWCiS^tSW^-IZ, Blender IZ Clip Start t Clip End 

Blender IS Spot =jyJ<J)®M.frbWlt%[Z s @ [CMx§H^a)&S^Rff^6*lJWfL"CJI5iffiS^«)*t 0 



Hints 

Blender hBttTltu 3D hfa-rtrA^kbTHSlldCfc^^to Spot 5fejH£iMfll/C CtrlO NumPad £fl U Z0)%WM& 

^^6cDb'a-^£:«I0^z.T<^$L^ o 
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Spot z>yJ0) Halo AJval> 



Spottt/toh) mmt "volumetric" UM&ZftZZtbT-Ztt, ZXOtmiOlKtt. fl'Ja-* HJ^5K V £c!'lt<€$LV 
Halo(AP-) 

Halo Wyit Spot =>yyiZ volumetric JiolZltto tVi-* HJ^&lltf S IC j|a.3fctf>i;:li, Z\<DmyffGtfoT-U\ih\£ 

Intensity (&Jt) 

Intensity 7,^y-ttftm^±f$.£ftZ>fV3.-* HJsK7®£a>3£$/SK$£I@8L£? 0 Intensity aMSMDttWSlMSif BCJlASiP 
Ih-* h'J^SIiMO, Intensity filOTtMiiflio^ObtjlL^Ua-^ HJ9&» JI*±***o 

CCQflCtt 0 frb 12 S"C-0fit$A*T?#*to CO Spot flWJa-* HW'> K0£fF3fr«fti:, ^©S^ft5©lZftfttlSt o 
Step tffif 0 CMShTlvW*, ifllh-* h'WvV r^li^JdtfcftStt/uo 

1tii0(3i:Ayi:"©II> hP-JI/fcitoT, Step tttfJfjtSBtfiK'Ja-^ hW'> WMStli WO** (U>?U>?MI;tM9£t) . i£6/^ 
^ Step fit 

Halo Step £ 8 £&5fc9£<iiJitfa£©#T9^tfo£3:* 0 

Blender Hit fljftUV^-fcteoTHSfc:^© Spot^^eitWJa-^h'J^Rg^SS/SaU-hL^to 3fc35G> Energy^ halo 0) 
Intensity 0^^CD«a*^fti*lZj:oT:tt^t3ot|gS€? I §®CL*to 

fta&fc Spot^c3S&5LMi|^lZffiL^ Energy IS ft ;J££: Intensity KStflEttClSH halo Z\ R3l1WCtt*Q*9lZftlt 
BgOCUl^ halo AW**o fcjftU^-fc: halo SHft5k*l*.» ^LfcWt£ttlo±S:L"C<££lN 0 

<## 

halo ©l^MiA^T-r^V KMHSRfca^aMfcfcllS*: halo 0 Step Mrfeltnii^/olumetric shadows"$#n*to £6fc51f Sfili 
Spot A"^77VV t^K<ggl\, 



See Also 

(##) 
• M 
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Area Lamp 

Area(TJJ7) Tsflts t©0g® (3D2.LMJ®tt0fc©)^b^i+bn§p l c^v5aU- hbSto fefc^.«rUtfiBS, *-;t-7-*9h©*#>Bi 




Lamp options 

Distance (IS8I)* Energy(I*Jl^'-) , Color(fe) 

fefc IU7 5t;JI® Distance IS^Ii, te©KS0J(Ci:b^rtt§^lZ^Jt^a<M^T:'to ii^lS Distance 0)mmfalZ&tt?vx9mmiii 
Lt^cttil^^OSto JU^JI^k/cMC Distance mhUcl^VzO l-tmmMfrfMZ'PtiMmzLZVdH^ 

Gamma (tj">7) 

!^0^Jt£;tf>7*iIEt3mrtoM£^ 

I'J7 ft;JII^aftMs0l££tf&<. rz«0i$iUj^ratL$t„ M^^IJSlgt2.ll-©^}S(i, Distance i: Gamma 0) 
This Layer OnlyCKDM'V-tfWx Negative (g.) , Specular fccW Diffuse (f-f7a-X) 

Shadows 

CI*) 

I'J7 ftaSfcg/Sfcs Shadow ;t^;Ui^©T7*JI/hBBSIC&0it: 




Adaptive QMC 

Area %M.WR#fO) Shadow J V 



G Umbra 0 Dither 

Constant Jittered ©f&S 



Area Shape 

V)7%Wmzm$ Square (IE£fl2) Rectangle (fi^JK) irc#St„ 




Square #7"'>a> 

i Shape 




Rectangle Tf^vaV 
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Square (iE^)/Rectangular(Ja#fl2) 

Size/Size X/Size Y 

Square t> Rectangle ©Tr'&Trt" 
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Area Raytraced Shadows 

▼ Shadow 




Sampling: 



This Layer Only 
B Only Shadow 



Samples 1 



Constant QMC Constant Jittered 



Threshold: 0.001 




Adaptive QMC I££ 

Area ftffttrW \*[s-MZ£Z>&Q)fr%mSt 0 M ^-MZ^mom^mthm > b-f KU-^lZJ:5S<P^a;tT-f TittflBfrriTl^J:? 
IC, te©^©R£fc**r£na:*o Area *3M:jBfflR3eii«lTCBL<ifi^*t: 



Shadow Samples 



Samples (tfctfJHM 

flWWfe»:Bli:«lltEj***tW, fi^flS© Area n©£fll;:*t*5tf >7'J>?fil Samples X fc Samples 

Constant Jittered (□>7>5>r-v^-) (D+t^JU^^t^^^^fc. cnlifSlS6P*3(C&5^KJg6<]^i:5tJlS©ifcfc€L^feL^I^I l3(Zfe5Zfc!Z;i 
*UT<e$L^ QMC +f-y7;i/£fig£x££($9fcs Lamp t> Spot *KC«lfetlRC60*t. 

Sample Generator Types 

Adaptive GMC(J"$~Jt41F QMC);ConstantQMC(H>7.5>h QMC) 




Constant Jittered RS- 



Constant Jittered n>7>9> h 5h&—) 

Area %m\Z[t=.&m®yy?h±$Ll5tt:ti& Constant Jittered tffoVtto ^nteM&lfZv^J-ls- r-*5J:9ftfc®T"*o I*LhuCD£ 
^£IrI W"»a>£&5£1": Umbra, Dither, Jitter D 

2K0=O(Wt5*-*tt Constant Jittered tt>^;ty4rtSa*«9fc#U:a>3!MPJfflWP» q H n fJGM£Tfc3l#gla.l:: s A&Mlzrflbfr&J 
Umbra (BtSG Siti) 

(f^0^f'- va>»<fe0^t) o S!jllS«tlS1"5fe«)(Clica)/tx"5>ffl Samples fit£ 2 lsi±IZR^t5^^&0*1"o 
Dither(fVtf-) 

HEl^ajMt«8iKUa:*o Samples ff$E1$lZte<WLmZnTl\5t&l^5$&Mto£Uh e Dither(3"t>fiff 0 Samples fflT? 
(£oT<£$Uo HLn Samples fit^ffioTL^HSS^ISfClCHb^L^r, SSSBret o 

JitterC^-) 

at\iea)^^wD, ^fMafcifcetfefti^xsjinz., ^ieiausffioTfis^-reusto jnw^tgu samples m®. 



Technical Details 



Details, info, download: http://amrcaltervista.org 



Page 561 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - See also 



Blender JA wiki PDF Manual conversion by Marco Ardito 



(a) (b) 



O O O 




Area ftSSfflttHfl* 

*6frftlM)2/5aU-h*fttt)frD^t<KWt«fcft, EirArea *»0)ttl§#jft«l^t. 

(a) li Blender tfelt* Area JfcSTCto W lEXM 66, IJ©*6fr*ttlK(l*lRl*H€nt*5*a) tf>7Jl/ IMZJ^T&SOrf ,, fcfc;ttf 
HI (b) li. Shadow /t*JI/C Samples £ 3 iCfS^Lfe Area 5t;Ji(Z^l^U^to 

oLI Area ftffli, ^moO)%M\znLZs MfliaMU*r3jSi#^ #*criHjaiS««Lfcj«Hf «CD3W:#6*hSto 

(a) 0>i5ijr-lii^l/^-(E)ii E/iiz&0» (b> ©Mr-liSftl^^tiftKOi^Jl/^-li E/(3tas») iz»u<60*to #««ia*tti*JWH;: 

Hints 

Area 5t31© Size /t7*-9££*Tfcs S/->A©5t©3t$lcj^SL3&L^i:lzm^^nfe^tLn*ttA/o 3Dtfa-T- S ^oT3fe3SCD 
*£<*££a.3i:* v->A©5t©^$«L<±iMLSt 0 Ca)J:9lC^P^A^IB5E$nTL^aaii, ftmmO)MU^t\zmZftf\z± 

tftmowi^mmmu y-y±i*mxm^z>±i\ztztcthvt 0 Area #aa>a3*i*Dsr£**3£tts**fci«i** mw\z 

Size iK$:/Stt9*#"Cl"o 

^tll5ifSil"C{ifet^>lfa-9Ste^^&b, Constant Jittered tf>7Jl>£J5Jc£SC£te9i§^ 2 Samples 

l\ Umbra. Dither. Jitter ©UftUfK ££li:£^£^tUT;rOT*)Ml|ibfr&i^£v5:Lb- htS<fc9£t5Cfctf&jiofrfcLtlStifoo LfrL 

fctfb. |5]i;^;JI© Samples ffi£fc<Ufcfcffl£ffiA3tS*CI*&6&lveUj:5o 
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Hemi Lamp 




Hemi 3fe3fO)«l^@ 

Sun(+t» 7>7fcElX, ^ ©teEliWCIifcOStt/utf. ^[Rl(iM^T?to 



Hemi 7>?CWt*Jl/ 
EnergyCl*JWr-) fc Color(fe) 

LayerCM'V-L Negative (M). SpeculaKT/^a:?-). Diffuse (r-f 7a— X) 
^©7>7lif^Si;^LMl-(7)^>7"C\ Shadow(f£) rtZMZfoDtVhjo 
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Sun Lamp 

Sun(+t» 7>^tt^-^lRlt-^©5i$T?aclt$tl53flfcSfcfe6LSto *MVl liHttKSUBftllJ^ Mttt&TmffimziVS\Z®M 

muvio htmmiz ^y^yy m^^t^^^ztt^ttt\ ^-■M^^zm^nuc^. yy=?vi oifamtvywyy 

KfcmzmW ISVhj ( "Skv & Atmosphere C£t*%) "£2 V3> ttt?«ttB<). 




Sun 7>XCWt*Jl> 
Lamp options 

Energy(I*JWr-) t Color(fe) 

Negative (M.) . This Layer Only (C©l/-f^»— CMM % Specular (^^a?-). Diffuse (t^i— X) 
Sky & Atmosphere 

sphere 




Scattering: 



Sun: 1.000 


) 




Inscattering. 1.000 


Distance: 1.000 


) 




Extinction: 1.000 



Sky & Atmosphere C£tX%) 
Shadow 



]tm*Um5£m\mvttto mU\t Skvand Atmosphere £^!t<£c!U c 




Adaptive QMC 



Constant OMC 



11 



Threshold: 0.001 



Shadow 

yy %siii/<r ^-Mz£z>wmiZttzzti?T"£tt 0 mmimyi>3y\t mnyw^ mmzhTi^^z. m^ymyyt^mo) 
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Raytraced Shadows 




Shadow 
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Sun: Sky & Atmosphere 




Sky & Atmosphere JU-)l 



zmm^mzt^at sun(+t» ftimm&mwst „ i^m^izvyy® wcii&<, msmmzmwvto ®mt 

m.1±(D£fZmk$>5t o Sun00$5£UtyhL£L^(AltR£fcia Transform Properties( Y=j > j7O*-k<D'JU)VT<0 A°*JKN)0 
Rotation (life) (D30(J)mXfYIZ[Z^n^n Q^AtiL^t 0 Z(Dljiivm^(D(mwO))Xmt"Z'^t 0 

fcCST? Sky/Atmosphere X7x0HZ\t-O, mWUfk&tftoQSt „ rAltjft {%0)fa%t X-Y¥S)ttr^jjS^«)S1"(f7^h©lllte'C" 
&3ETI*riE*Fj % ft#Jl±£fl<c:rjl£*jc:l^fem£T:-*) 0 ^ 




JWTflWIIjftfcX*** Sun TJ?(l)W&<J)f%Ml 

mmvtzZs feR(Difzizxmzwm£i^ftfr$>z>\zte. -fy&m&o) 3d ta-r, ^**(m^)i^>^05^»r^^j^iz^M$ti2. 

«KEt*(D^l^Lj:9(HrjW^flMijfl[i:S*t* Sm7>^fflfiS|Sa)r^jj) o cCD^^9t^ i 7tfa-lw(0 NumPad, 0©**©^ 

Options 

(*7V3» 

Sun & Sky Presets (^Hfc^Otf'Jfeyh) 

• Classic VfjiwQ): 

• Desert (?>;!): 

• Mountain(|ll: 

Sky 

W 

Sky(WS) 
Turbidity(SJt) 

^aiz^ffltsiFifflM^-^T-to mMtiiBftifc^ siMtiisosss* ^fwwt^-sr-to mttfiit 
sun(tf> Rsn(Drat$j«mziiift7^f d tg>0i]£c:5£<£$^o 
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Blending (7U>h") 

• ft^©KP^^> l J7.MS$^fe^U>K^^^USto JURLfc^jCli. £ir*PI£ World Rj£W*3tl£1Htt3B-tf 
^frttSfcftfcfefttl^fr., ^U>P^attfefca.tf Mix Compositing Node (enq) *-*Jl&&l5&Tl>&b0tM\jVt a 

• Factored) 

£t*H0x>]^tf World H«lZJSffl*ri«MBftU*t« 
Color space (fe^Pal) 

• CIE 

• REC709 

• SMPTE 

• Exposure ( II tH) 

C©3S!iffl*MliU^U^nfeSfc*l®©Sffi$limb*t(0.0&6MiEfeL)o 

Horizon (7K¥I^) 

• Brightness (B^§?) 

ift¥»fe©0^§$$llSLf to fill* 0.0 *v6 10.0 ©iEHfclwt *rcT 0 i?PlZ3fil\fil(iilfe¥*H£:ei5$^3&L>Ci:S^L, 

• Spread (JS^O) 

sfe¥Ho)3fea)i£TOiSSuttc fiiia o.o fr$ 10.0 cm»Hrtct^*T?t. ccoisHrtTvjv^L^B^iilj^iiroatroiStfOttSfc 

Sun(*H) 

• Brightnesses?) 

*H0ej3$£tj^Lrro fiiii 0.0 i!jve 10.0 c&t&Bfiti-^rc"-^ m^mt^zxmmi^t^. ^m*XMi£iiff&%zt 
mist* 

• Size(tMX) 

xmnxzzzmsisto mt 0.0 10.0 (Dmmm\ztK^tt\ mmtxzuxm. m^mw\^uxm^B.tz.t\Z)i. 

ELT<€$lv 0 &fc^H0)^ft:a)WS$tt— £<D£3: (Brightness TRJtl'fctt)'C*« Lfe^oT^H^tLMiif (Size tf/J*£lM3 

if) xmt&wmtt&btt j 0 Mt&MtWc 

• Back Lights W^fh) 

r^£?mftjffl0*[itf>felc£i;3^r. fi!WlM5if*li^H03tft t iix.*to fil©t5Hli -1.0 fr6 1.0 rt 0 

Atmosphere 

(XSO 

Atmosphere (^fO 

Intensity (3iJt) 

• Sun(+*» 

xmwmnzjzisto mt 0.0 jtjve 10.0 z-t a mtmi^m<myvzo hewfecoatovafcost- 

• Distance (JESS) 

Blender units r-0Ii$?r£33Mil-Mt30(^£frn^-f 0 0 fr£MteU v-^Sffeflft 

Scattering (ifcSL) 

• Inscatteri ng ( [*l L ) 

• Extinction(>NSt) 

v->l^^"yi^h^ba)Ms^05ci^§T(f§0lC^^§^^rto Inscattering flHfc©JS£CflWt7>l-$H; 1.0T?fc3*#"ettf 
&m?3Cfctf-C"£rro mMttM0M£'>&<Lrr o M©iGffl(i 0.0 frb 1.0 Z'to 
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Examples 

C0IJ) 




81(11*+) 




Sun (J)fa£\Z£%mto Sun Size \t 5.0, m<DWL'M\*t / <XT'?*}\>b 
ZmM<D2A .blend 



=tnZ"[tmz. ^'mm^[Z^)]^t (Mit ZM2A -blend 77^Jl/ T"^0^Lfe): 




Turbidity: 2.0. Turbidity: 2.3. 




Turbidity: 5.0. Turbidity: 10.0. 

Turbidity l^-WZX&mto \fc(nWi%\$t *TtJ* )l h 
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Horizon Brightness: 0.0. 



Horizon Brightness: 0.85. 





Horizon Brightness: 1.04. Horizon Brightness: 1.13. 
Horizon Brightness )¥7*-$[Z&&$t\t 0 fflUWRStt* *Tt7* Jl/ h 




Horizon Spread: 2.2. Horizon Spread: 5.0. 

Horizon Spread )V7*-$\Z£Z&L\t 0 ttXDWL'fc&t ^Tt 7*)l\* 
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Sun Size: 7.0. Sun Size: 10.0. 

Sun Size ;t5>l-*CJ**ft 4 ffiGBtSttt^TTtJI* h 















Back Light: -1.0. 



Back Light: -0.33. 






Back Light: 0.33. Back Light: 1 .0. 

Back Light )V7*-$\Z£Z&\t 0 Sun Bright \t 2.5, WW&&$*~Zt?*)\>Y 



Atmosphere 

{*%) 

^©TflU^'U^BHtteirftfe Hor.Bright W 0.2 IC, Sun Bright W 2.0 li:l£££tlTl^t «. 





Sun Intensity: 6.66. Sun Intensity: 10.0. 

Sun Intensity /t^-SlCjiS^bo ItMS^&T ^TT7*JI/h 
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Inscattering: 0.1. 


Inscattering: 0.33. 






Inscattering: 0.66. Inscattering: 1.0. 
Inscattering )^^-^[Z^mt 0 ttKDWi&t^TT 7*)l\- 










Extinction: 0.0. 


Extinction: 0.33. 










Extinction: 0.66. 

Extinction y^y-^tctS^-lbc 


Extinction: 1.0. 


SMI 




Distance: 1.0. 


Distance: 2.0. 






Distance: 3.0. 


Distance: 4.0. 



Distance )\=j*->}\Z&Z>mto ^©iS^lit^rf^Jl/r- 
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Hints and limitations 



Sun(+t» 7>?tf$£a*70**£trr tr^yifr HZ TrackTo( V^jK)) H>7,r-U-f > r- £fe*rf 0 

U"To"f^ -Z [ZL&t ("Up" mzlt X Y0^bft£&oT<£i*l\) 0 ^t2>fcfc£»ft-r€(:fT\ U>#U>2MftT'0*ll©;S$^iE0$i 
Sl^r^to ^[S]liH>7,hU'f>HCj:0SS!)6<](Z^II$nito fl;^?g)fc®ftm Wtltf CopvLocation(feMHb°-) 3>7>b-f>r- 
Sun(+t» ztyyiZ&mtZt^T-Ulo ^SS-^HCLT Offset(7r7t'>r-) ^va>^^(CL^to ^t§t*PI^;Ili^^ttl^ 

t7*JI/K> Blending (7U>K) Add(iliD) £l$?i§£(i, iEU^r^j^Stto^-^Kfel^rtjlL^^O^L^U^o 
^0)^13 Hemi(/\5) Sun 0§;£ifi/)37>r:"I> h^il-va>l:i:Tfc9f<llLtto 
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Lighting Rigs 

t"©^T^>WtT7^Jl,r-^ttP>^V>X(80mm)^oT^lC^/vlfL^b 15J&T6U fcfc¥<*0$] 25 BU (Blender Units) 9 
T-tTt3nfc;Hft$M3ltCi:fcfe<, ft£gg©jyT£fcigftr££r o tt.&tl^77^KDgSttt.?+^T:-t 0 znii^TO'falSrtfrbo 



Environment or Ambient Only 




Environment (Ambient) lighting only. 



World (9-JkK) H^t^K&S Environment Lighting (BS&8BWI) /ftJlrlHi* v->© Environment RgffcL Ambient 
to Ambient RB^tiiB^®(Z9r^t5tl/lZjR|*LtkSLLfe5feT\ tf^iSHzar^LT^IZfcJl^to 




7>t"I>r-^Jl/-va> 



Ambient light Ii^£#61\ !^©&L^^lZiSiffi©fcnfc^;iT s W5<L*to ambient light ©8£li 7>l:'l> WJ1/-V3> 

IfiOQi.*tto'C*JL6ft*t. Ambient ©fettW5l*6"Ct« 

Single Rig 




fflBfeBjesttS?. c©3t3ii{i|ft¥<*a)jEa^to±izM$tiSto giri*^j:9ifS^a)«fc9(c 10 bu » 10 bu (dm^zw. t^ic^ 

40 Jg©$Gffl£BgbL£? 0 Quadratic(-#5£)0«£f£l^l/fco 

Spot Shape (7^ r-^tt) /tM/Ctt5I»(tM>0 £ -hlfSirT./tt^ &yte&<t*ZJdfitt* Blend(^U>K) ^IfatfMsSfrftlMMrC 1 
^hSSia)S±lzSll^LXT$|pl* v 1*nii#Pa^m^0*to ^fc6frfe39K«(®U$^aife©3fc£fto PointC^Vh) 7>7~)£ 
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Environment Lighting (M%lW$) (tsXU^JJIim^vm^mm^im^m^izLT&M^^tl^L^Z. JUftQAIMritaK: 
Two-Point Rig 



C2jftW) 











V 




Standard two-point light rig. 



m p°n m am m izzwjym i&to 

20©*IKHfcA£RIU*OTttf, fttlttftl^t. fcT^bt HemiC\=) (CtSCtT?^(Zj£^00)fc§ll6frfe3fe§lSj.U-r»USt o Silt 
1£U Energyd*^-) S^oT^c0)5:tt:^l±JUTL^Cy^aLr<€$Uo +^CI*3tiST?^i*A/o 3S<TWSL^tt«cSfrx.oT¥ffll^ 

ft. Environment Lighting (iS^MW) li^nSifMrii&OtttA/o R10^fIl|!c(7)S^fjrii5lL\|ilP^^O2O0iaL\ SpoK^h) M h 

Three-Point Rigs 

C3jftU9) 

• a*sat - ^^©^vTrr^j-^^u-^^wmsMT'CDftf^z^^n^to unit cg auvto Hzm^mwtf^tcz>j:o[z7)i7r& 



Studio rig 




r^rJl/M KMSftft) JT"*-^ ha>fE3^P>fc6*KLT\ li®©J#oie±i^^$i+tto 

+-7^ H4*>5a>S*, '>L±(C^S$tlfe Area(I'J7) ftjUTrto Z®#«lta^:i7tfJU3J:9l;:U**. tt¥ftfr6& 30 BU m>\Z& 
2?<D*H K^f H47-fJK*l«)*ffl"Cr. «bt^¥f*G)M(C 5 BU , 8$|Z 20 BU 6DJfeSlZ|S:g$tlfc HemiC\=) HtWVt* TAtti* 
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Standard Rig 




-f Hi&SC&lill/Ci (*^)©lS$lZ±lf*Lto ZCWfapT-f h0 Energy(I*JI/¥-) li^^lzMbt^^O^to ^L-feHtS^fc+M 

to 

il£©3D 7Z*-*>a:/T"±&£!iBbra)(IZ<W^^ 
Four-point Rig 



(4£U?) 




AjSWaWflD'J^I* Sun(+t» z>y7£®.^i*0) 30 BU ±, UtIZ 10 BLL 15 BU ^5(Cit*Pt5CfcT?, M^©fiSW^*<^aU-hL*to Z© 

hSSpotttTfah) CfcASfctt, Inverse Square(i£-^) 5 ill/ Speculartt**:^) £M)(ZLT<££l\o ^"fnra^bt 
ZfcrtfeSror, WtUaWjl^ h*IW1"5fcJ:lvCLj3. Z©mr(S7^J^^ MS Specular(7A*:o) £*8>5!HbLfc HemiC\=) ©£rc 

to 

M.7L$fr-m&z:{zM.7L%— %mmi%&&tfiM£toZ<DftMitm<Dmw%t$}-\zL£t 0 

Troubleshooting 

1. ^f±Z(D^f i J7)lomM^U[ J T^[ J ^(T7^)lh(DJ!K^(Dh0^oZ Render Layers U>T*7r-0 Layer (U 
^-) ;t*JUZ&3 Material (7tU7JW ffll^©€frSA*L*to l^O^T'/FJUcMtlCttA^li^lZtSeitrt ! )„ Kfe©* 

Kt& We ambient ^ reflection. ^tllC Material (7t'J7JI/) II>T+7^•lZ^2./J^$^^^> J f)7^'r^- ; &5SISL"C</c$L^o ftSttM 

2. *U3ftmrjflLTju***C*ttffl^ lofosi/c 
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WmWO) Energyd*^-) %&\ZM?>lSt o 

{mnrchO)[Z[tU^Z<td$i\^U^t Material (7t'J7JI/) □>T+7hT s W<a^$tlfe7T l J7JI/^b>5l ,| J>^t5fc^lZ65^t,L 
tits fcTt,;ISLt5T:Lj:9o 

5. World (9-Jl/K) □>T*7h©BSSS©R^S«I^UT<€$^: Horizon(7K¥fe) fc ZenithOTIfeK ^tl£ Environment Lighting (H±t 
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Environment Lighting 

to XlMi* WttJHWTMl, 7T , J7JWDS^L-T'f>(/0R3ea) "ambient(JilS)" /f?;i-$tf#jf $tl§Cfc"Cto Dfttt* ^WJIdtfSItSJiH 




Environment Lighting(li±i,^0^) 

it, SS*©^-V-7. (Spates SOr^f *) ^ , 3t0)I*Jl/^-$-l^tSCfc^T?t*to 
EnergyCU-Jl/^'-) 

Environment ColordiiU'fe) 
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Ambient Occlusion 
(7>£l>h*9Jl'-va>) 

7>tT>htf^-i>'a> (Ambient Occlusion. ilitP^&S Jf fcU'f V\y-yyO' : M%X\ Ambient Light (Jgffi^^'ftJifr&lW;^ 

viloscm. utx mnrnz^mmn, ^ibm^mmmow^y^-h^to 

imnWiZit AO (DjioU&mfoOtVhjoAO (S^^l^&IE^$©feL^(L^Lffi^lSM*^©t^L^)^fe^SM^-U^^■roS*6 ^ ]lClig® 

ao \mwm±<M&Mzuh 0 ffi®H>OTLfr^Aotfg^m^^ 

mm*, ao ^tT^©ttco)«£^a)jfiftirto ^©Bmiio^iiiiro^fet©!* ^ab- hu*i*/u 0 zntfy-wzutobitmuat, ao # 

Rl'f^l'SJiST'l'o £fc AO %&WV^yMZt&Zkffy—y(D{MQfiiJj : &tLT3^{Z£tX\(J)[£ s ZOfc&Vto 

AO ^W^^^St^l^U Render(U>?-) H>T*7,r-0 Shading (S/i-f-f>^) /t*JUTH' VV-yy^^MZLXhi^lfW^to 

World U>t*7. R' Ambient Light Color(J12i3fca>fe)£fcy hUTfcfrfetf&OStt/uo t7* % r-"C1i Ambient Light Color ItW »B# 

©m^*©±^T^t|Hli;^r-ro Ambient tLTC©fe^fflL^i:*ll±^:"C©fe$Bg<L^-rc MH0E&l-iiL/cfelJ RGB (0.9, 0.9,0.8) 



Options 

(7T»3» 
▼ World 

Paper Sky □ Blend Sky Q Real! 




World (9-Jl/K) JU-IUD Ambient 
ColoKJlSftOfe) 

Factor(ij££) 

ao ®mo)&zz\ uammmmto 
7>ei>h*9ji,-e;a>i*u>*y^ 

Add(iP3t) 
Multiply(^») 

7>ti> r-7i-9Ji/-va>ii^i-fv>^mii(c±^i+$n. momzzmisto 



Multiply(^m) ^il^±i^lite©^;JS«^rto ^L^v-MiHoBglZkOrf 0 Add(jQ|f ) Ut>\mmt±itMtfft& L&OCfc AO 

P*©ffl^.btlt¥±ifet©(Cfe0^to fcl^TlMi Blender 0tI>p7>7"C^^Oi:v->^BSbt©^-§T'. AO £^0±lzj£-yc. P 

ftBfliiJn^ Contact Shadow ffll^r Multiply (Hit) j(Zl§:5£Lrf <, 



Gather ;^gi/(Zli7>t'I>r-^Jl/-va>©p n pS(cMt§iS^^aD0S-roC©iS^li Environment Lighting (il^MB^)^ Indirect 
Lighting (PbI^MBJ) l^fc^tl§Ci:(C;±SLr</£$^o 

7>tI>r-7t-9Jl/-va>0±fel+l:73^li2OfcO^to Raytrace(U'f r-U-70 t Approximate (M) rto 
Gather 

Raytrace 
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Jk Raytracedyf r-U-70 ^ 



Raytrace JjltmotflEmvtti^mUjXftmz-tto MXmtlvl:Uim&&ttftttt>\ fafcO)[syy)y9mmtf!&WT"t a £/Sky 
Attenuation(ilcs) 

ft^ray0S£limiJfifift/-dtb^ b 
Distance (Sg«t) M^M^'TOt 2>v>T* HJ£ia<r^3ist3&Stf&3©T\ ^J£*3&£»bft3*EBT-C©S§*lt£ 



Sampling (+t>7'J>9") 
Samples (+t>7"Jb) 

(Samples if 5 feb 25 *0)%m . 5fe*Sli7>^6;t9->(±^©^>^JI/^SIZ«toT**0*t)IZ«J:oT#^IZ^LT^ai$n 



yy?)m 3 £fcofc7>t:i> 6 gffiofe7>tfI> tfy^JI* 12 £ffiofe7>tfI> 

M"9JI/-V3> V^0)l-Vsy hXOb-Vay 



Constant QMC 
Adaptive QMC 

Threshold (U^LMtt) 

Adapt to Speed (SiSlCJIJS) 

KiS^a? 3t°7tzJUD ao +t>7u>?£MbTfcs/)0M o vector NiO l/r/$f-JUStt5fcft, cfl/Utf^r&s 

QMC IZOUT 



Constant Jittered 

f^fcftTl^tf^Jl^StCto rbiasj7-T<77!7h^0^tL^t... 
Bias(M770 

^-f77R36tt AO ©b>^U>^lZfc'n€ltjfb^fersmoothj6®^a^$nS^lllilb*to AO li Smooth 
^S/alz^LJStto, rsmoothj^^lZfeofe^yi^hT-fcoTfe AO ©3tX"®^Mx§J:aiw6:5BriH4^ftO*t 0 eft I* 
AO 0Jfefc©lttt*ttEJ;3fcOT, Bias(M770 ^^-"CiSST-^Sto &fcC0StiUa QMC ^^l/TaSC^oTfc 
e^SRl^tt^OSt^ Constant Jittered fc^S^tfliSfrlZgiiiSSto IvfftlZttJ: QMC [Zit Bias(W770 *7 
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BiasOW7;0 £ 0.05(t 7* Bias £ 0.15 \Z±.mt&W) 
)lb)\Zbtc 24x24 0) UV i# 0 G)7-Tm9Wmtt? „ 
Smooth [Z\L*j h&TlTHSlZfc 



Approximate 



▼ Gather 


Raytrace 


Approximate 




Attenuation: 


Sampling: 




0 Falloff 


Passes: 0 




( Strength 0.000 


Error. 0.250 






0 Pixel Cache 





Correction: 0.00 



Jk Approximate (ififtl) 

Approximate CafiflW ^SX'ttJ:0/*»6^fi:ieS§l^i:U>^ l J>Wra"C-#6tlS1"^ Raytrace (b>f ^xC©M"C"U^ 

&<, J-T'OT*? h(®toatl^)^SRT^tt^3D0it o ^c^-^-lC S/SkyO)T^75 : v^7.*1*/vo 

Passes (/tT.) 
Errord^-) 

il<fe9£t „ 0.0 frb 10.0 ffltBffl"C\ f7* J I/ Hi 0.250 rf o 

Pixel Cache (tf{7tJI/*Vf *>a) 

^lilT2>c:It3tL£t o 9tJI/0^ 

Correction (IS IE) 

ffl«CDLt**«I«fe«HC*|jE«»T-to 0.0(&*$IE)frb 1.0 ©t&BT'to 



Common Settings 

FalloffCMa) 

CO^mi* Strength flHRtf 0.0 %±®%m-&\Zl£li&Z£t 0 ZhltX%*<DftO)ft%fe&[jtt<DVt 0 
Strength^) 

t) 0 0.0 (t7*^K M^&Dfrb 10.0 ©fi&fcS&OJ:*,, 



Technical Details 
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Hints 

7y\fxyht0iV-VB s At(.^U<ti Rayf/aceCM" ttlzmiTte)m&tt£&m-(:%Z>fcfo. mmitmVSZmftff&OZtc £b 

[zmmmmit 8#*/octree (D*Z£\Ztt£ft5t 0 f¥UI3 U>ff'J>?®>: £Zm.<t££l\ 0 
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Inderect Lighting 

Inderect Lighting &mm®®mz£oTMto&Zri\mtol2?}t%1X\z.£to Z<Dl5mtmizmO)mfrb&.ttiZtl%%*i>$D.\s- r-L£ 






Details, info, download: http://amrc.altervista.org 



Page 582 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Hints and limitations 



Blender JAwiki PDF Manual conversion by Marco Ardito 



[Images courtesy^ 

Tift&mmt Approximate Gather(ifi^vtf-)£ieTmi!iftLSt, 







5 .. • j) World 




K-»M World 




▼ Preview 




Inderect Lighting ©/t:?^— 9 
Options 

Inderect Lighting l\*MZ&2O0)$7*S3ytftoi)£t\ 
Factor(3t$) 

Bounces (A"0>7) 

iasssic3tWfejgsii]!iao 

Gather(^W-) rt*Mtr£lfemW0)fi>&<DWL%.*-£fr£t o COB^t Environment Lighting (SS&MW)^ Ambient Occlusion (7>fl> 
Approximate 



' Gather 




^ Correction. 0.00 

Inderect Lig hti ng ( Pel f£ bb Bfl ) ; 
Jk Approximate (jfiiGl) 

Approximate (jfiiBD ^xCriil^i;b>5'U>^B#rBirj;0;lb^fe^^$#bnit^\ ^0=S©JiO RaytraceCU'f hU-*) EStCMfHttEfci;* 

z©£3i*ig£sr^gLtc*3jMflr¥fc9i^ 

Passes (;t7.) 

t&tosewtt&s ocffitoSfcLOfre io?R£Lg?, ffiWiMaifU^u>^iattiix.*t^ m\tmm (artifacts) o-^mm 

Errord^-) 

UJiLSto 0.0 fr6 10.0 ®S5HT\ T7t)lHt 0.250 rto 
Pixel Cache (t^iZJl/^v^va) 
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Correction (M IE) 
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Exposure and Range 

h": F 

l\*)V. World (9-JI/K) ~Xjt*7, \~0) World (9-JI/K) /tM< 
Description 

(Mia) 

Exposure (StH) fc Range ($gH) li Gimp ^ Photoshop 0)V-)^1}^-^-H' it^XX^tt . 

IslfT© Blender IS. RGB ffilH*jH*.fcM. It*1Jr(*feH: 255)) ldJO»MtT*Lfco ^nM£U\;I»Jf M^M^f h 

S3ltjSCL*Ufe(@rSfflMJtG)T'f-^hJ)c 

Options 




'Sky 0 Blend Sky £) Real Sky 

Drizon Color Zenith Color Ambient Color 



^ 1 Exposure: Q.( 




Exposure £ Range 0)7s-yi$— 
Exposure (HtB) 

ti»iiia©ft$x\ o.o liisniz, i.o \mmzm$t o 

Range C$6H) 

^T«3trajS^lt6nSA*feCDl6ffl(0.0-1.0)o 

LfctfoC Exposure (Stii) ^t3&l^t^T©fefil(ia*lfl<JMiE$n*t: 

1. Range(tGffl) > 1.0: Hfi|{iffljiEM«t0Bi<3&0ito Range = 2.0 IZf5c\ fefit 1.0(f 7*Jl/K>-§0m^fe)M9^TbnT 
0.5(^0)WS$)lcS:0*t(EirRange:2.0j) o 

2. Range < 1.0: ®^l*1iiEfrJ:0WS<fe0Sto Range = 0.5 (ZfSfc. fefil 0.5 (f 7*JUh©¥#©BJJS$)ra0±lf 6tl"C 1.0(-§© 
IH5$)lZfe0*f(l2l rRange:0.5j) o 



Examples 

m) 

m&mmZ&ltt^TfD&mh^mZftSthK fctt<mfv1c&mzU0£Vhj o Exposure liBil^!7-tZJb£E5<L*Ttf * SfcOtofcBtl* 
SB#li£:jfc<3EML£1±A/ (HirRange:2.0, Exposure: 0.3j) o 
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Range: 0.5. Range: 2.0, Exposure: 0.3. 



Hints 

Sl±iiaSa)SP^^-rWcWStf ftlvCSlMCftS, Jt» Range tiI£l£LT&T<£'£l^ WUfcS, ®&£f*a>fB3$l;:;3§j£r£3rc 
Exposure fit£±(fT<££l\ 0 Cftlt Area Lamps (IU7^>7) fflZ&±L^to 
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Introduction to Materials 



m&zttK-ttto 'M^nm^mmoma^. mz* fcttummmizttts h^mm^m. wmrmm. @f/r/diffraction, mm 




Blender 0&*7TU7Jl/(T9;^va)^fe©)^ 



How Materials Work 



(7T'J7JKZ)K)fF0l±!§&) 



^XP^SW©AL%ftf<>0)tt*ftMt5CI4 % t©|(rC Blender ©U>^U>^I>v>T'v=aU-h$nfep l fji:a®©^li:^ffl(Z)tt^i:. 
7T'J7;i/0)ig^"CC©ffii:^ffl§*iJ!SPt5^}4SSISLfe|-tntf60*1*/uo I>*>">©gEL>ajSII*^n$S^RBtJSffl1"SStlltlC&0*1" o 

Blender rfEJ^ftSU^'J^Sfcli wewngp/aAjefcP¥lin5(S5SWfe®IZ^->SiS^bfefc©rto viewing plane \t^(l)l3^[ZW 

$/-^UV$r | J>^t§fefttS|OICig/ , CSi^^^fc§a)tt, i>-l>ftt>V>m%if viewing plane ©MEHjtLTl^afrfcl^CfcT?*. 
LM;:ga.5M©£>£(i, viewing plane (A^flteS) ^iiStttl hSntftH) Sitt^lqlt, i J-"Jp ! \(J)\/lf9W^M 




Renderable 
Surface 



ft SUM' hU-!t^9fc»Jffl(«t0iSS6)^30 ? f6±tSRr^tt^*0*to Y\s-7X"0) Slt/reflectionT-liSIZjfeiltf^tSt, ftHtf 
Ma£o/c£te7TU7Jb0Jxlt^-^^ 

-2f K r-U-XC"® Btff /refraction T'tts ^lllftS^^ftS7TU7J^a)S^S(^-^©fefc^S©ES^fe^^^^>©7^J^9U>^lCttL^ 
;Et?fct©) ^7TU7JUZ)/Stfrira 

^i(7hO)Mfeili.ffiSlZ|||Jlt5^<©ia3iC£€$n*t: 
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• ^T^JHS^CJWlfflp'c/ambient, ttlt/emission, ^fVJi^yi-^hfiXDt^ZOlWMDWfc) 

• ^ 

Using Materials 

(7r'J7Jl/©fiJffl) 



±:i£CU9(l7TU7JbI£:£(3/5o^ ha®a)^1±^*tf)Sto Blender r7TU7Jl/£l££tS;£;£(3Kofr&9rf 0 ZtlbO)^^!*- 

7TU7JHS^©^^lZ(S^<©v7TMS^^#L^t 0 tffl$aHi^oTl^U^U>^I>S/>"Cto Cycles fc Blender Render Engine^ 
« Blender Internal, BI)li<eit^S€#5t«)IC*ofe<jt-5^WSSSWMT:\ ^nT-ti^S/x^hCDmtg^o^lEfcSCfc^ifeOSto 7t 
U7Jl/7P/tT'f©iS^liT775 1 V^it(maT^75 : V, WtfOZ?** GLSL)fcf^#L^to LfctfbTUOfc, 7rU7Jl.f tf^>£»3fjlZiI 
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Material menu. 



Add new material. ICtf? &?\Z S >Z:l-7K5>£MI/C. §Hft#0il*n£m^U? o mT0*7v3>tf'*ijfflr££-f : 




Add new material. 



fr^tt££JDU79T^'&*7vi9r^ teflf'-^'P^GUolZ, Blendertf'gMifl(ZMaterial.OO10 





















9[o 


New 


B Data 





Select an existent material. 
Select an existing material 





























New 


B Data 





Existent material drop down menu 
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metal -coppei 

metal-gold 

metal-silver 

plaster 

wood -oak 

wood-palm 

wood pine 




List of available materials 




wood -oak 
wood-palm 
wood pine 



,j> woooj 



Filtered list 



• 2.50fr^«, 7T'J7JTOh0TS|5lC3D§^^7-f-Jl/Frto "wood" tAfitZZtlzM. ^&Zt^T0)?T i J7)l%tf7'()l 

WZMlbft, "wood" Z-Sb?T , )7)tf£lim7h\zm^£ft%t o 



• 3Dt'a-r, CML^ot.miR.lZi^t^Z(D^yyxOb^. active obiecm ^jjua^ifmommiz) t If Wyj£VZZ\t1fZ" 
moXl^^y TO r-tSIR. *l/t CtrIL T\ ZO) "mzyyOtttto 




Link material to 
object or to object's 
data 



Please expand this section. 
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Vertex groups 




Vertex groups menu in the object data context 

3 ^^^C^^^iJ i 1 1 

I Cube > Ycube 




Sort Vertex Groups 
% Copy Vertex Group 

Copy Vertex Groups to Linked 
oS, Copy Vertex Group to Selected 
<-> Mirror Vertex Group 



Weight: 1.000 



Sort/copy vertex groups drop down menu 

1. ±^EHc:T^En^fflt2.c:. «UTL^TI*^l,-7^r-©±T(Cf$ttit§Cc:^T'c?Sto 
T7^JI/r-rBlender^TI^^JI/-7l^o(t2.«|ijli, Groups, Group.001©J:?fefcG)rto &TI.6?JI/-7I3, BU^-JU KT"=S mI^^M"C# 
11 & 9)\,-7lzm £ o m T 5 

TI^IS, Stt)fi<]|^(JTI^^l,-^iIiPc5ni^/vo Assign m^t Remove ;K9>£tefflLT\ jl^ttll©TI^^Jl,-7l^iilKttll©TI^^ 
TI^^I*^l / -7(zSj0^rbnXL^c:c?,Blender(S^nb(Z)TI*l^ Weightfit§iiJO^"C^t — Sfe§TI^lzSfe§M^^iJ0^"C2.^' 



Select t Deselect©^>^^fflLT^?Cc:^"U'c!^tc 



'Material 



(Material 



Assign 



Select 



Deselect 




Material menu in edit mode 

It^HE- RZ)> ^)7mz\yT*7,VT\ Assign tK^MLT, mmm^T'jyjirMfc'ttmamtiAzmn^ZZU?* Ztltt, ffiT 
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Mode: All Modes 

Panel: Shading/Material Context — * Preview 



J[/£n.-Jt*MZ[ts Shaders, Ramps, Mirror Transp properties Textures£"a t>\ yOfrtUVTVThtttDJnrtTjtfffiBttoiZBlffi 

itzhttv touux-WrVi ytzt£\zu\Lig\z%mu^mu%<mmtfmmzftTi^t: ixofr®yi-# ( Ramp (DttK-ztt 

5<t9fefe©^Minnaert)G)«t9& Diffuse shader ) (Zfcl^TIi, i/i-^-'f >-T+fO©^fi!tp a pSII^T-*5^^iJ»ft5lZli, fr&9£$tfe» tit 
l4tf£a>7Uea-JM*Se»L*1-. 

Flat XY plane 
Sphere 

«a>«t?6*^2fe:5 ha)T5^^^7T'J7;i/$^Uf a--r5feftiz^fflfe€(-trft<, #J1^^0jl0^/SIW^f + /''f >t§fc^ 

Cube 

Monkey 
Hair strands 

Large Sphere with Sky 

Preview uses OSA (oversampling) 

t"<Z)^7Uea-*7va;/U'&oTtK p°pJC£J:9&<-r3fci/)(ZOSA (oversampling) SttJfll/Sto fcfclWll^tfa-SOTT-lZiilA * 

Examples 




Monkey preview. 



Hair Strands preview. Sky Sphere preview. 
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Mode: All Modes 

Panel: Shading/Material Context — * Diffuse 

Color 
Intensity 

mmz^tcoTfcmM^ftMittZhzftit. mmizunzt,, rums t^Tnjjfaizmjjmzftm^zntto z.mt. m&freaA 
stfiizm^ht. i)*?tt^(Dmm±(j)&fthmw(j)tt%zztmMitt 0 za)m±iz^z. smm* m^e^jiLtcmizt^xi^ 
to fc^5Ay, mmz^tczitomtt. A^moftrnzfoftist o mmiz^r^tftox^mi^^n^m^it. mmtfi^Miwmiz 

(Light re-irradiated in the diffusion phenomenon.),, 



Viewing 
Plane 




Renderablo 
Surface 

Light re-irradiated in the diffusion phenomenon. 

i<omyx-$(D%mtmMzmz.xzfti,iftzvhj - znb\z&mmz, m^tmo^Tii^mmzmxircx^izhUhz^^ni:^ 

Mode: All Modes 



Panel: Shading/Material Context — > Shaders 




Lambert Shader 



BJVyJUy^jt-^yKJlh (1 728-1 777) 
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The Lambert diffuse shader 
settings. 



Oren-Nayar 



Mode: All Modes 

Panel: Shading/Material Context — > Shaders 




Oren-Nayar Shader 

Michael Oren and Shree K. Navar 

Their reflectance model, developed in the early 1990s, is a generalization of Lambert's law now widely used in computer 
graphics. 

Rough 




The Oren-Nayar diffuse 
shader settings. 



Toon 



Mode: All Modes 

Panel: Shading/Material Context — > Shaders 




Toon Shader, Different Spec 
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Toon Shader Variations 



Size 
Smooth 




The Toon diffuse shader 
settings. 



Mode: All Modes 



Panel: Shading/Material Context — > Shaders 




Minnaert Shader 



darkness©M£;g<t tJVxt r-©*'i>a)(3?«<fe0^t (MSfJJI-ftfto7:fgl,£li£)o darknessfif ^£<?3£:, XyyilhOTyytf 
-J)Ml)l- = yi-)lh (1 893-1 970) 

[Z^)l$-(J)3i$:¥%T!\ ^tfftVW&lzfotcTLZBWizmottmVtcc 1954^(Z The Nature of Light and Color in the Open 
AirtmtZttfttikUco 

Dark 

'jftW H*D6©B££ (higher) s ttttftm^ttttfa^rJO)^ (lower) D 




The Minnaert diffuse shader 
settings. 
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Mode: All Modes 

Panel: Shading/Material Context — > Shaders 




lmri» Fnuot (.0 



Various settings for the Fresnel shader, Cook- 
Torr Specular shader kept at Intensity 0.5, 
Hardness: 50 




Smooth O \ 



Fresnel Shader, Different Spec 

7U^jbvi-^'"u«^s^p i fc©Mii. utMQisfa* turn. Ait^icflc#L*to %so)i3?titttiRii>TL^mmt<« A%m\zmm 

2=3b3£ > ■ vV> 7 (1 788-1 827) 
Fresnel 

7U*Jl^^tf>;tg-. 5.0^'max o 
Factor 

7\y^mmmtf : M\m^xi\znvy vtzm®.. 5.o^max 0 




The Fresnel diffuse shader 
settings. 
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Specular Shaders 
Mode: All Modes 

Panel: Shading/Material Context — > Specular 

mm 

Specular shaders BWSlVW^f htrfftfcU JfeJWfcSOTEJIfcSJSEL'C, ft^JxIt^Iffifcbrf 0 diffuse shadingfc l*MfeQ> ft 
Note 

ft0)«J:?&SltS#5ttolCl*, (MSH hU-tffcteffltS&^tf&OSto 7Zn7JI/® RENDERING (Z)t9y3>£#MbT<£'cHV 

Specular color 
Intensity 

BJff , T/^il? A-f =M h0)WZ£ o [0-1]"Cto 
A-f^f h) 0 



Viewing 
Plane 




Renderable 
Surface 

Specular Reflection. 

W9feJS8&©rt... 
CookTorr 



Mode: All Modes 

Panel: Shading/Material Context -» Shaders 
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CookTorr Shader (Lambert 0.8) 

mm 

CookTorr (M - h- ?>*) l***tt&ffifJRIt2>x-$fT?» 9tR(D&%y77&rt£Wtt&t%tZ[Z&i,%mz-t 0 ^tl(SPhong0'>Lft 

Robert L. Cook (LucasFilm) and Kenneth E. Torrance (Cornell University) 

In their 1982 paper A Reflectance Model for Computer Graphics (PDF), they described "a new reflectance model for rendering 
computer synthesized images" and applied it to the simulation of metal and plastic. 

Hardness 

Phong 

Mode: All Modes 

Panel: Shading/Material Context — > Shaders 



Phong Shader (Lambert 0.8) 

mm 

Phongtt**Wfee/i-$T"C% CookTorrCll^luiBrci^ttf* ftflttfrMifCWVUtS* 
Bui Tuona Phong (1 942-1 975) 

was a Vietnamese-born computer graphics pioneer that developed the first algorithm for simulating specular phenomenon. His 
model included components for not only specular lighting, but also diffuse and ambient lighting. 

Hardness 

Phong^+zoflvi-^^fflLSto #£(C^a(0.05h f»r£ifP, fi^hardness(5), fc€LSL^®tt(1)IZlg^LSUj:?o 

Blinn 

Mode: All Modes 

Panel: Shading/Material Context —> Shaders 
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Blinn Shader (Oren-Nayar Int 0.8, Rough 0.5) 



mm 

p-t7jwc&9**o Wifta)3oc:, ^^(lOR)rto 

vi-iAXFJ'U> 

(SNASAflviyhftilffi^RfTlCiJ]^ ^0 
Jl/M®1977^0fi:% Mode/s of Light Reflection for Computer Synthesized Pictures (PDF) fclBfrh,, ftG^ftlZirfe&oSt 

Hardness 
IOR 



Toon 

Mode: All Modes 



Panel: Shading/Material Context — > Shaders 




Toon Specular Shader (Toon Diffuse, Int 0.8, 
Size & Smooth match) 



to 

Size 
Smooth 

Wardlso 

Mode: All Modes 
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Panel: Shading/Material Context — > Shaders 




Wardlso Shader 

Wardlso li, &mvy?Z?-*j9[ZlBL±L'D§k&UWiW&.%i>x-9'0to 
Gregory J. Ward 

{tm^omh&^Um^Z^otcbm^mmU^ll^m^^rco »1 992^0)1™*. Measuring and modeling 
anisotropic reflection TWardtf^^ Ifi] JxW^fflfl (BRDF) £*Stf-LTJil3fc. yt^-5»fe<$iJ^^mfe^^b, J£<H> 

f^^^^Jlt^C^'r^-rc BlenderTIi, 0*- Kit® yi-9\ttt£ Ward Isotropic tP?IStlXL^t^\ HP£U;tf|;£trc-?o 
(PDF) 

Slope 

®^is©ti^iiMo KiHua -mw-fyw-mR stdtmsmm tftva^ar, zo/^t-WDBWfozu. ^^m^ 
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Ramps 

Mode: All Modes 

Panel: Context Shading — » sub-context Material — * Ramps 

M^AIt5/c0ftJt^-7.tfe§fc©"U'to Blender© Ramp Shader 7r7va>"C'&, Material©fe©iESl^Ix^LtO, J £®$&Htf^®±"Cir 

5). 



Blender©T^^7vItl:iivi-fV>9'0fJ(-ft^n2.©T\ Ramp Shader lir!77^*^7TU7Jl>©fe£^£Cg£&*3ZfcfcT"£i:-ro fctt 
I**, 5*2/>W^»>a>fc7JU77fllftttfflt5Ci:^ Blender©7T'J7JU^ ii*D©vi-f -f^U-f V-^fiJttSCfcli pJ^Trto 




Ramps Panel 



Blender 2.5 T'l;t, ffiffc vi-^'t yi-^ia££L£Rampm^tf&9, mMmmt^mmLzinmmytAj^mw^^ 

t7*JU hTtt* fe£jBE/t*JUi, 20©fe§MSaBlZ/£^TL^to ttfcOtf) (stop 0) liHtM (Alpha=0) T\ &fcOtf) (stop 1) lififc^&E 
(Alpha=1)rto 

tt7-7ktf?-A-a>ftga>£MI*. (1 (2)L Pos:000 ° 'Jjtv^XC Pos fl^HT 

^7- J-©fefc7JI/77filli, B '■ KjflflJ /K^^U^LTS^T"^*, 




Input popup menu 
Input 

Shader 

fi«5l«t*7T , ^JU2/i-^ (Lambert, CookTorr) (Cj;o-C;££?l2>1iIo CCr-jteWmtt, fe(Clif£ie+i1\ ^©^[fi]lZfc'(tf^L 
Energy 

Shaderfc CCT**fc*aO)I*;Wr-» ft, Mtf'%Jt£?l£"f <, Jibl" 5fctf£<fe3i:£i;:. ^fth^fVJJMD&ZmtZ 
Normal 

*^lZ*rLTffi*fWfes Sffi©£&T\ RampShaderlZ&ffl£ft£-f o ZmfOT.f^Z-tmOZt^mZ-t^ fi]ffitt©fc 
Result 

T4:/?S£fl*^±lZM»T** ±m Toon' ^ JUrtt*$#5fcl^)fcCfcfC#St. ZClZfeS7JI/77fit^ffltSfc, 7t'J 
7;i^«ttC!)tt±(ffcUTttSIS§t5i:#lCi^lCfi!fiJT?to 
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i Diffuse Ramp Blend 




Linear Light 




Soft Light 




Color 




L Value 


Saturation 




Hue 




Bum 




Dodge 




Overlay 




Lighten 




Darken 




Difference 




■ Divide 




Screen 




Subtract 




| Multiply 


Add 




[ Mix 




Mix 


A I 



Blend popup menu 
Blend 



Factor 

Colorbands 

Mode: All Modes 

Panel: Context Shading — ► sub-context Material — » Ramps 

to Colorbandsli. ?7*mi£f97&*<min&m&ti* &<Dmm%tt&tfcO&*tfcVtZZ%Z£®ffiT-bmfflZ&mZh£t 0 
Add 

lftLtW-^^-M'>r : 0*^lZT7^Jl/h©fe(Za-r-^W'U-)"C'iiiDLS-ro tn—)\"J K § frT' Ctrl LMB B 0 X M 

Delete 
F 
0 

A-£Stt*3a:fcT?£, (1)1' 0 fltP3>fg-fcEPS(sEfflfr5. (2)S^c5tlTLN2.H-^^ l J^Urfe7-^©||^A^t 
5, (3) #7-M> h"0)7-A-5 LMB B !7'»!7t5o 

Pos 

% : 7-rty\ : <D70f<C?Uft7-?-90)ibE.( 0.0-1.0 ©$EH) 0 A^-^-^OXiSli, #7- A> Kr LMB B K^tfrfcgEJgr^to 
Reordering colors 

Position^'f ^©^iZ&SColorswatchlZli. 7{7T'f7&7-9©fetfa^£fta:t o LMB n {JU^tSfc^-lf^-WiSfctl, ^CT?*?- 
(RGB) fcSWJt (Alpha) 0fI£I£5tTc*rf 0 
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Interpolation 
popup menu 

Linear 

7-*-©ffl0ra0Mia<»^^6€-h"ttlnterpolationyza-T s S#?'C#*1-: 

Ease 

Cardinal 



Linear 

B-Spline 

Constant 



Details, info, download: http://amrc.altervista.org 



Page 604 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Toon 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Material Ambient Effect 




The Ambient slider. 



&*7i/x0 hOWJJJUiSS (ttttSo:-*) lZ\* Ambient 7&i9-iMM* *J*Jx9 htf&tttZl&isittcQmSMIRtZZktfZ-ZZto 
Blender 2.5lZteUT, Ctlttf7*iUh"C1.0IZ^E$tlTL^t o ^'vi^H^f:(7lXbtitL^IJt^;©MlZJ^L;"C, IICMlH£*R5&*3fcJ:lt 




World settings for Ambient 
Occlusion and Environment 
Lighting. 

7>fl>h^l/-i>'a> fc mmmm World yza-tfcO. ^ne.0M0^3>7f1-^>r-i^^l^f^^-^^5;t^-5t-i^lC World 

Gather *Zi-lZ&r)5t o 
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U-f hU-7lCj:?.M®SlT 
Mode: All Modes 

Panel: Shading/Material Context— > Mirror Transp 

mm 

m&mz. $}lto<DE.tt*jyxOHts %<D Reflectivity flMtCifc«l/C» £®38&©fe£8i*L£"f 0 v->fi(zJx3^Lft&^i§£(;J:, 

u>'9' i j>W7ic^^iSi<^i^tt^o^-ro ccosfi^e, m— ®3t«aa>iiffizi*, wpfotacx/ijWifcoT^'c, zniiDepthfliiizj^-as^ 

Note 

H'r-U-^IZctSSItSffifflbfeU^tt, k >->a)lSST-W KU-^tffc^a&IZtS&^tffcO^to Ctlli. Scene/Render contexts 
Render Panel Tffl^t. K hU-$/>{/l*Blender2.37i5l|^T'ttf7*JUhr*^llc6oTL^to 



t*jKD Co/or SMete/7ii,j5i^$nTiior<S3ta)ferto -fiBMi^ii^a^-iiii. a^fflb^to s&izfetfoa?- 

(MtfftM)?!*, feM*£W^LTfe£Mt2>a:tf'r££ro S^-fcEJiSEIt©**, Reflectivity ©fll^TifcirOir-To 0«M*^ 




The Mirror Panel 



Enable raytraced reflections 

b-f hl^;Uc«J:3£$*£^SfcG:f»8!jl£:?3 
Reflectivity 




Picking a mirror color 



Color swatch 

Fresnel 

Blend 
Depth 

l*LTII*3«£9£UfclWr&ftlis !&^tf&9i:T (!) 0 CO^-XC'li, Depthli4fr5©ffilZt3©tf-flftM£a^T-Lj: 

Max Dist 

sit^fS^^^eas^ct^tSs Biendermfe"C'©ft^s§ii (Z-Depth) 0 zomm ^mws^mt. tnraniitt*s*fcftu: 

7i-h"70r-£tl£T o 
Fade to 



Details, info, download: http://amrc.altervista.org 



Page 606 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Toon 



Blender JAwiki PDF Manual conversion by Marco Ardito 



MaxDistance lTOix££#£&l^3$©'feo Material color l3Ml*Iv-X Sky color (World settings) (iMM-v-XZjlJirto 




Suzanne in the Fun House 
(.blend ) 



Gloss 



to st, w^hm^rcom^nTi^h^^umm (timmnmmui:) tt^±-c&u^o)T\ >pl gioss < 1.0 iztz>&m"W$ 

to %0)mv\£. Gloss 0.98T\ Khj<P& Gloss = 1.0, £li Gloss tf' 0.90 Trto JxIt£'J7JUlt3fcM^ 



Amount 

SAfCC»fV#« Values < 1.0 K*ttfcfili«a., *LTiaT0>Rj£tftf »£&0** . 

Threshold 

adaptive sampling ©L^lMIo +t>7'J>?0fFfflfi\ Z0m*;ilZfeo£i#£(/t-t>T-v) . +t>7"'J>Wi? ±$tl*to L£ 
lMHS±lffc adaptive sampler 3bW^*9?**J:3E&D**#, JxSt0^Xtf£<&5^t£t4tf&93:?o 
Samples 

KW}fcfi*tWJ&l.fc cone samples M D +t>7Jl,£ct9£<T3£:, fSllfl^bfrlZfegSTtf* l/^U>(WMt*<6D*t < i 




Anisotropic tangent 
reflecting spheres with 
anisotropic set to 0.0, 
0.75, 1.0. (.blend ) 



Anisotropic 

SltWK, 0.0 (circular) frb 1.0 (&$iraoT5E#£5l§#l£*)a Tangent Shading tf^lZfeoTL^lg^, BlendenbW 
Tangent£tf>l;:tfJ9ffa.3fc, Anisotropic 754 C0)^^14JKIta)5t$S*tJ^t5J:'5lz60*to U0(f7*^h)T?BS* 



91 




Demonstration of Fresnel 
effect with values equal to 
(from top to bottom) 0.0, 
2.5 and 5.0 



Details, info, download: http://amrc.altervista.org 
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Demonstration ofFresnel effect wth values equal to (from top to bottom) 0.0, 2.5 and 5.0X'its CQ)iSI§$IU#, ^^feSlttt^to^T 

'j7Juwai$nTi^t(57-sit*i.o)o 

7U*^0.0l*,^627-7fy7Jl»U, -^7b*JI/5.0li3t;R©&S^*r$aL*to TOWllMHfcA^BttfcimiStt/i/tf* 19 
7b*JKDJt#H©^-^li. Blend 7^*£{£fflUTS6£1H»T«;3a^***o 



Details, info, download: http://amrc.altervista.org 
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Transparency 
Mode: All Modes 

Panel: Shading/Material Context — > Transparency 

Blender©7T'J7JHis M(Cl££L"C W&i&MttZZ&T-ZZt 0 ^JTMZWL^.T-^mmzitUTOZ'D^mUlfWtt: 




Raytraced render, with 



IOR=1 .2 
Mask 

mmfc&Ettz.gZ, lUttymTlZttlzmfr&toVZt&zmm— Mask Transparencv# ra„ 
Z Transparency 

Raytrace 

(5&lCfe5®#©±fig(ZO^ofe.bIendSM§ttt» C56£9'>y9LT:<€3lV File:Manual-Materials-Properties-RavtracedTransparencv 
Comparison.blend ). 



«©fetfffeS5*T?, M0S09l«M£To WC, S*D©SW^S/"i{7h^ Alpha fit (fcb>ht5*r©F B 1©#jgW67T'J7JI/© 
Alpha fil)IZj±fiiJLT, ^©^^©fe^SLSto 

fe€b*IW , 3iW&*^^h*3i31t*kni*K:, ttttfflBlf* (IOR) ictor^-^e^tiSCt^fcO^to fc&fc«iK#7;ia>*3*6 
&**©€lVT*5fc:, n&ffM$mzUoT®ffh,Vl^Zt[Z%'J<[tfVt\ ZftltflZ* ifW0>R*f»©1*lWo 

H" hU-7*IZj:3£lB£*#5l;:li, J*lT5fn&W*9*t: 

1. Render settings hU-v>9'^^I^LT</c$L\ 0 Ztltt, Render context -» Shading PaneR*frl^1' s H" 

2. 7Jl/77fI^1.OriifeLM5I^ti20M(CiS^L^to 

3. iVtbif'tty WMWf&.fflUXJVxO SJfcftftttllSJ^ETSfcli* Material -» Shadow panelTJ'Receive Transparent 




The Transparency Panel. 



Alpha 
Specular 

^^ra^-07JI/77/3S^S*lJPLSto 
Fresnel 

7U*JI**©/ta-ttWLS*.7U*JI**tt*OT 

Blend 



Details, info, download: http://amrc.altervista.org 
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IOR 

@#r$ 0 ^<BijitS3fcifci^©<6i^fflSf*ti*ft k t»3it*t.a)'c, Uch^z^mfDmiwrn^nT^m^ntto t<d ior 

values for Common Materials £#88 LTXfc"£l^ 0 

Filter 

M&HhU-;W7fJWy>tf©*, CaHtiflfclMafcf, 7TU7JUD^-;dJ7-*U9£<g^£n£-r o 7f l J7JU*££&E&*£T?? 
fi\ ^Tl^KDfefc^lW&ftSto T7*JbhT?ttj**S (0.0) CftoTl^to 
Falloff 

&H£iIiGt3l8l;:, £©<bl^<3fe«i|X£n3fro fl^C t ttZtta 

Limit 
Depth 

fcSCfcSi^fcb, fS&Sglifc^bC ^0 Depth fit$iiJB$tt§CfcT?t (Cni*SE&#72/iS hCDU-f hb- v>^£iI©Pn1irC'?) 0 

Gloss 

7TU7JUZ)ft;RJt0l££ o 

Amount 

Threshold 

adaptive sampling0L£lMit 0 +t>7 l J^'©«^^0M*;m^^otif^ (;t-t>T-v), , +t>^J>Wf¥±$n^to 
Samples 

(3WfcJxit£fc(13¥£jLfc cone samples 

$1 




Influence of the IOR of an 
Object on the distortion of 
the background: spheres 
of Water, Glass and 



Diamond (top to bottom). 

(Influence of the IOR of an Object on the distortion of the background: spheres of Water, Glass and Diamond (top to bottom).). 

^fciz^^rotn^nmssfii^o^t: £mi* 1.000 (mm^)z\ 7jw-ju* 1.329, #7*1*1.517, ^a^tt-wao, 7x1*1.333 , $r-r 

*t>Ktt 2417T"to 



Details, info, download: http://amrc.altervista.org 
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▼ & Transparency 








Z Transparency 




Raytrace 


1 


Alpha: 1.000 


)( 


Fresnel: 2.000 


) 


( Specular. 1.000 


)( 


Blend: 2.000 


) 

> 


IOR. 1.517 


) Gloss 






Filter. 0.000 




Amount 1.000 


) 


Falloff. 1.000 ) (_ Threshold 0.005 


Limit: 0.000 Samples. 18 


Depth: 8 



▼ d Transparency 




Z Transparency 


Raytrace 


(_ Alpha: 1.000 


)( 


Fresnel 2 000 ) 


( Specular. 1.000 


K 


Blend: 2.000 





Settings for Fresnel using raytrace (left) and Z transparency (right). 

7U*JI/X^0Mli. Blend ilfliittK A\pha{mM'J>0)l\?nty\ZjLoZMmT"ZSt a 
Depth 




A simple scene with three glasses on a surface and three lamps. Depth was set to 4, 8, 1 2, 
and 14, resulting in render times of 24 sec, 34 sec, 6 min, and 1 1 min respectively. 
(Download .blend .) 

Depth zmmzvzt, [syy^mmttmzmmLtt „ ftHtfafciiiSTsfctfic, H" hu-s/vwuJj^AtfRWftw^ttisti* 
L^L^n/c'itr^<. SoSio^^r^ro-sp^sitcmfeo. stiiis^^73fS]©g®^®sitc5n§-c:^o^to ^»^it-0;:g) 

*£Hlis =&,^(CO^Tl+^t?.^^0tt (£<©*§£, treeofraysm*:Wtl2>) 0 ±IS©=&U>^' l J>^li^^li. 640*400=256 000 
©t^tJI/^SO^to Depth^iifiP^SOrl^O, m$(D'PU<tb-l(Dy)-h\ ^OHMzmu^mt „ 



Details, info, download: http://amrc.altervista.org 
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>\ G5 




No transparent shadows 



No transparent shadows, environment lighting 
enabled 




Transparent shadows enabled, alpha set to i^^^^^^^^^^^^^T 

qq As previous, alpha set to 0.25 





G5 \ G5 ^^^^Q : 

















Transparent shadows with ambient occlusion As previous, distance increased to 2 
set to multiply, distance 1 (radius of sphere) (diameter of sphere) 



BlenderTii, &mty)(J)Btt. igBj7r^'vi{7r-^bf^g(t2.7T l J7Jl/i:LriS^$nrL^t 0 ^tlli. Material contexts Shadow panel 
^Receive Transparent my^oZ^mzUcn. MLfcOT'^rf 0 f^0^2.c*ISf^©^§7T l J7;i/a)Alphafitirft#L$to 

igjl^l^U'f hb-T.vv KOCDj-t^tLTIi, World H>T+7.r-l^cfe2), Ambient Occlusion, Environment Lighting, Gather panels^'&Oif 
to T^fv£f£fflUT, l;£g(12>7T'J7JI/0 Intensity (ZMI£frJW3Ctfer£i:T 0 

-&iflfc*m0lORfii 



Acetone 

Actinolite 

Agalmatolite 

Agate 

Agate 

Air 

Alcohol 

Alcohol, Ethyl 

(grain) 

Alexandrite 

Alexandrite 

Almandine 

Aluminum 

Amber 

Amblygonite 

Amethyst 

Ammolite 

Anatase 

Andalusite 

Anhydrite 

Apatite 

Apophyllite 

Aquamarine 

Arannnito 



1.36 


Ebonite 


1.66 


Jade, Jadeite 


1.64- 


Sanidine 


1.522 


1.618 


Ekanite 


1.600 


1.667 


Sapphire 


1.757- 


1.550 


Elaeolite 


1.532 


Jade, Nephrite 


1 .600 - 

1.641 

1.665 


1.779 


1.544 
1.540 


Emerald 


1 .560 - 
1.605 


Jadeite 


Sapphire, Star 


1 .760 - 
1.773 


1.000 
1.329 


Emerald Catseye 


1 .560 - 
1.605 


Jasper 
Jet 


1.540 
1.660 


Scapolite 
Scapolite, Yellow 


1.540 
1.555 




Emerald, Synth flux 


1.561 


K 




Scheelite 


1.920 


1.36 


Emerald, Synth hydro 1 .568 


Komerupine 


1.665 


Selenium, 


2.92 


1.745 
1.750 


Enstatite 
Epidote 


1.663 
1.733 


Kunzite 


1 .660 - 
1.676 


Amorphous 
Serpentine 


1.560 


1.83 


Ethanol 


1.36 


Kyanite 


1.715 


Shampoo 


1.362 


1.44 


Ethyl Alcohol 


1.36 


L 




Shell 


1.530 


1.545 


Euclase 


1.652 


Labradorite 


1.560- 


Silicon 


4.24 


1.611 


F 




1.572 


Sillimanite 


1.658 


1.540 


Fabulite 


2.409 


Lapis Gem 


1.500 


Silver 


0.18 


1.600 


Feldspar, 


1.532 


Lapis Lazuli 


1.50-1.55 


Sinhalite 


1.699 


2.490 


Adventurine 


Lazulite 


1.615 


Smaragdite 


1.608 


1.640 


Feldspar, Albite 


1.525 


Lead 


2.01 


Smithsonite 


1.621 


1.571 


Feldspar, Amazonite 1 .525 


Leucite 


1.509 


Sodalite 


1.483 


1.632 


Feldspar, 


1.565 


M 




Sodium Chloride 


1.544 


1.536 


Labradorite 


Magnesite 


1.515 


Spessartite 


1.79-1.81 


1.575 


Feldspar, Microcline 


1.525 


Malachite 


1.655 


Sphalerite 


2.368 


-1 <^n 


Feldspar, Oligoclase 1.539 


Meerschaum 


1.530 


Sphene 


1.885 



Details, info, download: http://amrc.altervista.org 
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B 



Argon 
Asphalt 

Axinite 

Axinite 
Azurite 

Barite 

Barytocalcite 

Beer 

Benitoite 

Benzene 

Beryl 

Beryl, Red 

Beryllonite 
Brazilianite 
Bromine (liq) 
Bronze 
Brownite 



Calcite 
Calspar 
Cancrinite 
Carbon Dioxide 
(gas) 

Carbon Disulfide 

Carbon 

Tetrachloride 

Carbonated 

Beverages 

Cassiterite 

Celestite 

Cerussite 

Ceylonite 

Chalcedony 

Chalk 
Chalybite 
Chlorine (gas) 
Chlorine (liq) 
Chrome Green 
Chrome Red 
Chrome 
Tourmaline 
Chrome Yellow 
Chromium 
Chryso beryl 
Chrysoberyl, Cat's 
eye 

Chrysocolla 
Chrysoprase 

Citrine 

Citrine 

Clinohumite 

Clinozoisite 
Cobalt Blue 
Cobalt Green 
Cobalt Violet 
Colemanite 
Copper 
Copper Oxide 
Coral 



1.000281 

1.635 

1 .674 - 

1.704 

1.675 

1.730 

1.636 
1.684 
1.345 
1.757 
1.501 

1 .57 - 1 .60 

1.570- 

1.598 

1.553 

1.603 

1.661 

1.18 

1.567 

1.486 
1.486 
1.491 

1 .000449 

1.628 

1.460 

1.34- 

1.356 

1.997 

1.622 

1.804 

1.770 

1 .544 - 

1.553 

1.510 

1.630 

1 .000768 

1.385 

2.4 

2.42 

1.61 -1.64 

2.31 

2.97 

1.745 

1 .746 - 

1.755 

1.500 

1.534 

1.532- 

1.554 

1.550 

1.625- 

1.675 

1.724 

1.74 

1.97 

1.71 

1.586 

1.10 

2.705 

1.486 



Flourite 
Formica 

G 

Garnet, Andradite 
Garnet, Demantoid 
Garnet, Demantoid 
Garnet, Grossular 
Garnet, Hessonite 
Garnet, Mandarin 
Garnet, Pyrope 

Garnet, Rhodolite 

Garnet, Rhodolite 
Garnet, Spessartite 

Garnet, Tsavorite 

Garnet, Uvarovite 

Gaylussite 

Glass 

Glass, Albite 
Glass, Crown 
Glass, Crown, Zinc 
Glass, Flint, Dense 
Glass, Flint, Heaviest 
Glass, Flint, Heavy 
Glass, Flint, 
Lanthanum 

Glass, Flint, Light 
Glass, Flint, Medium 
Glycerine 
Gold 

H 

Hambergite 

Hauyne 

Hauynite 

Helium 

Hematite 

Hemimorphite 

Hiddenite 

Honey, 13% water 

content 

Honey, 17% water 
content 

Honey, 21% water 

content 

Howlite 

Hydrogen (gas) 
Hydrogen (liq) 
Hypersthene 

I 

Ice 

Idocrase 
Iodine Crystal 

lolite 

Iron 
Ivory 



1.434 


Mercury (liq) 


1.62 


1.47 


Methanol 


1.329 




Milk 


1.35 


1 .88 - 1 .94 


Moldavite 


1.500 


1.880-1.9 


Moonstone 


1.518- 


1.880 




1.526 


1.738 


Moonstone, 


-1 coc 
\ .OZO 


1.745 


Adularia 


1 .790 - 1 .8 


Moonstone, 


I .OOO 




Albite 


1 .73 - 1 .76 




1 .740 - 


Morganite 


1.585- 
1.594 


1 .770 


N 


1.760 




1 810 

I . / OC7 - 


Natrolite 


1.480 


Nephrite 


1.600 


1.744 


Nitrogen (gas) 


1.000297 


1 .74 - 1 .87 


Nitrogen (liq) 


1 .2053 


1.517 


Nylon 


1.53 


1.51714 


O 




1 .4890 


Obsidian 


1.489 


I .O^U 


Oil of 


1.536 


1.517 


Wintergreen 


1.66 
1.89 

I .00040 


Oil, Clove 


1.535 


Oil, Lemon 


1.481 


Oil, Neroli 


1.482 




Oil, Orange 


1.473 


1.80 


Oil, Safflower 


1.466 


1 58038 

1 . \J \J \s \S \J 


Oil, vegetable 


-1 A7 
1 .4/ 


1 .62725 


(50° C) 


1 .473 


Olivine 


1.670 


0.47 


Onyx 


1.486 




Opal, Black 


-i a a n 
1 .441) - 

1.460 


1.559 
1 .490 - 


Opal, Fire 


-i /ton 
1 .4oU - 

1.460 


1.505 
1.502 


Opal, White 


1 440 - 
1.460 


1 .000036 




1.560 - 
1.572 


2.940 


Oregon Sunstone 


1.614 


Oxygen (gas) 


1.000276 


1.655 


Oxygen (liq) 


1.221 


1.504 


P 




1 494 


Padparadja 


1 .760 - 
1.773 




Painite 


1.787 


i AP.A 


Pearl 


1.530 




Periclase 


1.740 


1.586 




1 .635 - 
1.690 


1.000140 


Peridot 


1.0974 


Peri ste rite 


1.525 


1.670 


Petalite 


1.502 




Phenakite 


1.650 


1.309 


Phosgenite 


2.117 


1.713 


Plastic 


1.460 


3.34 


Plexiglas 


1.50 


1 .522 - 

1.578 

1.51 


Polystyrene 


1.55 


Prase 


1.540 


Prasiolite 


1.540 


1.540 


Prehnite 


1.610 




Proustite 


2.790 




Purpurite 


1.840 




Pyrite 


1.810 




Pyrope 


1.740 




Q 






Quartz 


1 RAA 
1.553 



Spinel 


1.712 - 
1.717 




Spinel, Blue 


1.712 - 
1.747 




Spinel, Red 


1 .708 - 
1.735 




Spodumene 


1.650 




Star Ruby 


1.76 - 
1.773 




Staurolite 


1.739 




Steatite 


1.539 




Steel 


2.50 




Stichtite 


1.520 




Strontium Titanate 


2.410 




Styrofoam 


1.595 




Sugar Solution 30% 


1.38 




Sugar Solution 80% 


1.49 




Sulphur 


1.960 




Synthetic Spinel 


1.730 




T 






Taaffeite 


1.720 




Tantalite 


2.240 




Tanzanite 


1.690-1.7 


Teflon 


1.35 




Thomsonite 


1.530 




Tiger eye 


1.544 




Topaz 


1.607- 
1.627 




Topaz, Blue 


1.610 




Topaz, Imperial 


1.605- 
1.640 




Topaz, Pink 


1.620 




Topaz, White 


1.630 




Topaz, Yellow 


1.620 




Tourmaline 


1.603- 
1.655 




Tourmaline 


1.624 




Tourmaline, Blue 


1.61-1 


.64 


Tourmaline, Catseye 


1.61-1 


.64 


Tourmaline, Green 


1.61-1 


.64 


Tourmaline, Paraiba 


1.61-1 


.65 


Tourmaline, Red 


1.61-1 


.64 


Tremolite 


1.600 




Tugtupite 


1.496 




Turpentine 


1.472 




Turquoise 


1.610 





Ulexite 
Uvarovite 



V-W 



Wardite 

Variscite 

Water (0° C) 

Water (1 00° C) 

Water (20° C) 

Water (gas) 

Water (35° C, room 

temp) 

Whisky 

Willemite 

Witherite 

Vivianite 

Vodka 

Wulfenite 

Z 



1.490 
1.870 

1.590 

1.550 

1.33346 

1.31766 

1.33283 

1.000261 

1.33157 

1.356 
1.690 
1.532 
1.580 
1.363 
2.300 
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Coral 

Cordierite 

Corundum 

Cranberry Juice 

(25%) 

Crocoite 

Crystal 

Cuprite 

D 

Danburite 

Danburite 

Diamond 

Diopside 

Dolomite 

Dumortierite 



1.486 
1.658 
1.540 
1.766 

1.351 

2.310 
2.000 
2.850 

1.627 
1.641 
1.633 
2.417 
1.680 
1.503 
1.686 



Quartz, Fused 


-1 A KB/1 *5 


7i np itp 


p 

K 




Zircon 


Rhndi7itp 


1 .690 




Rhodochrisite 


1.600 


Zircon, High 


Rhnrinnitp 

1 \l ll_IVJl_M II \Xj 


1 735 


Zircon, Low 


Rock Salt 


1.544 


Zirconia, Cubic 


Rubber, Natural 


1.5191 




Ruby 


A 7C7 

1.707 - 

-1 77Q 




Rum, White 


1.361 




Rutile 


2.62 





2.010 
1 .777 
1.987 

1.960 
1.800 
2.173 
2.21 
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• mmmmowzzmim. *^i9h©fj®fr6/mr&<, ^(Dmmt^nui^to zn[m^o)[yy^wt±<m^to 7>t? 

ftlf l^2>M r-y-^'^ffl^n^to a®±©^©B^§?|i, ^0JHE10*©0^?.$© "¥^"£:l/C3ttH£nrr o I££llJ£i;~CI;m® 





Image 4: The SSS Panel. 
SSS is already enabled. 



• Subsurface Scattering 7t^>£9lb9LT\ SSStiftTftCLI:? „ 

tSfcs Radius 011, RGB Radius *-?LT lORtf ttdfctStl**. S0©^*>3>(i^^L&L^S(ZLTte#SLj:9( : ftlbli(i 

mmTitkffltw v\s-i>yy*&W:t\jttkh>a fceu *ni* Ai*3ted^izft#rsfc©fe©-c\ ^©itsiiji^iz^^^ost (esse 

U'f hU-^W&S£fe3c:fclifc3)„ 
IOR 

Index Of Refraction ©MIS, AltftM^&^brf 0 M£iS<t3fc5fctf^<3£^1"3;:l:£jgiftL$*o S4#B#SC*3WC, # 

*BMtoK |! *L*t)ae.wn , o £<©M&s*ma>iis»^ 1.3 #6 1.5 ©fttffctsfcbfroTi^to mtctf-s. mmu^-m^i 

Scale 

Blender^X'®^yi0h©7.^-JR% ix"SL$!i^£jgZUU^FJr0i|lo Scale LOIS, 1 BlenderitMitf 1 ="J*- NUZ^UVIfcfc 
SU scale 0.001 li 1 BlenderHMitf 1 >i-WWzt|U^fcftaiftL*1'o *>->G>fe^"Cif©<6L^©^-Jl/©fil^fflLfe6atW 
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The SSS 

Color 

Swatch 



<Swatch> 

RGB Radius 
Blend 

Color 

t,^R,G3^va>litfcSL©^t!]IZf^#^^5.i:L^^;±SL-C<e$t\ 0 
Texture 

Scattering Weight 
Front 

fd* 100%) o 

Back 

'&jjmizmmzvm$io m^^yxouz^r^mt. tzfvxohmmzmmiT. ^yxohmmzm-c^zt^ 

Error 



m^sss^T'jy^i^rcMzit.zn^mmu^mzm^ii: 

• sss0ft£fc#^(7Miii;:i££L$Lj:?oS^^ ^z:t\zmu^m^mt^m^{t. b£<&o?#'& 

• Fronts Back ©iilrB^§^pSL^Lj:9o 



0J 




1 2 3 4 5 



Increasing SSS scale (.blend ) 



• Development Release Log: Subsurface Scattering 
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• Ben Simonds: Three Layer SSS in Blender Demystified 
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Materials 
Mode: All Modes 

Panel: Shading/Material Context —* Material 

it, vftJDteiXD&^zxjyxOK wis uwjyotzm^mvz, ^xi^mmw^t, mmotcm^jju^mtt 
Context 




Material added in object mode 



?f , J7)l*Z3.-0)±mzfoZ7J3yW?>Ht. ^TWiWfaMZnZtZCDZiyT^hZmWtZm-Ct* ±tcWK"&, Material irl^T'J 
7\W Cube tl^WJzO HVjyOZft. Sceneirl^ y-yC>jy9£ftZl^t 0 




Copy and paste dropdown menu 

?T*)7)\,my>jzh%h\ $tc\m$Lzn%t. iog^i;tii»7TU7Ji/7P^ 

• + sign 

• -sign 

• Down arrow 
«U-CL^7T l J7J^P^r-^Ht°-U-Clfi0^(^ 



Multiple materials 

Witt. il!fl)7?J7J^}|oIixJ:tfT^t„ Multiple Materials (D^-vXytfttZ^lZ. 7T'J7JUi. ±££r£3^nf ft©S0±(C 
^t°>9't2>^"C^to If-f^r-t-KT-IS, mT0 v >-Jl/^m7F$n^t: 

Assign 

MIRU"Ct^7TU7Jl/7>P^hlZ^7TU7JI/^, ii^L"Ct^TI^(ZfiJO^"C§ 
Select 

Deselect 

MLLTL^^T'J^^P^MCfiJO^TbnTL^TI^^Ji^^l^tS 

7T'J7JKZ)«fjtfl 

a7)7<-Jl/K£9WUT.7TU7JUZ)£M£MT2> 
Number of users (number field) 

F (Fake user) 
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7t'J7JKZ> '$U-+f-'£tt3:T"C. 3l»i$ffl±tf'&^il£"Ct. 7T'J7JK7)f-5^P^$.blend77^JUZfS#L^^(ZUStc 

X sign 
Nodes 

ZORT'jyjUZtft^^ Material/Ramps/Shaders 0l££ftbC"(3;&<. ^fVJIW- K©noodle"UlT?ct?(CUitc 




Link material to 
object or to object's 
data 

Datablock links 

{Zm-7X"\$) **Ji>3. (or curve, nurbs, etc.)I^U>9$tt2>fr£'9fr£;*£l,£To Data ©^Za-iS@T1i. AD'Vi.0V0)t- 
WUvOWyOZKZl^Vvi.OlT-WUvOZ. zmTVJMVjyOZVZmZfr^St o Object 7tU7J^U 
>^t2.^'vi^r-©f-5^P^^a^;*^Litc 

Material type 




Material added in edit mode 



Surface 

*JSfr9 r-S+t^iT^LTU^'J^'tS 

Wire 
Volume 

h£ volumefcbTU^'JV^L^to Volumes# fi 

Halo 

h^^aJ^fcLTU^'J^Lito Habs#BS 



Material Properties Overview 

Surface and Wire materials 

Wire IUdWj!? r^t^TCDIvS'SWC^T, U>*y>!fl;:£l*?tr*<«£L**. fc£U vi-fV>W^a>li+t-7i7 

• Flat Plane 

• Sphere 

• Cube 
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• Monkey 

• Strands 

• Large Sphere with Sky 
Diffuse 

Specular 

Shading 

• Emit 

• Ambient 

• Translucency 

• Shadeless 

Zti\ts M©vi-fO?©I+3f £&#]tU ft0>flMI€ttS***tt*1'o Ctltt, ^KffllZte "surface shader-fcfEO** 

• Tangent Shading 

i>x-?&y\zfem®ftmiz?f i )7mm&'<9 wi*ttfflL*t — usttsa-T-fXflBiiicDfcftu: ne^t^^v^ # 

• Cubic Interpolation 
Transparency 

Mirror 

Subsurface Scattering 
Strand 

• Traceable 

• Full Oversampling 

7tU7j^\ 7>5 : i-f'j7i/>^0^^i/t^'c(cfcLNT, itx-Tiyytfoxfv&Mzuy&jyytz&mMijtta 

• Sky 

7T l J7J^7JI/77febT"U>5f | J>9'L, d rfS^^tS#^^5 

• Use Mist 

• Invert Z Depth 
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• Z Offset 

• Light Group 

• Exclusive 

• Face Textures 

• Face Textures Alpha 

• Vertex Color Paint 

• Vertex Color Light 

• Object Color 

Shadow 

• Receive 

• Receive Transparent 

• Cast Only 

• Casting Alpha 

• Shadows Only 

7fy7ji/©7JU77fBfci^4ii;:^£u^ 

• Shadow Only Type 

shadows only mmzuozi^t&z&mthsmwzwifctz 

• Shadow and Distance 

• Shadow Only 

• Shadows and Shading 

• Cast Buffer Shadow 

• Buffer Bias 

• Auto Ray Bias 

• Ray Bias 

• Cast Approximate 
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Approximate Ambient Occlusion£1$fflt?>i:£lZ, ?T , J7)\AZ&%Mkt&?[Zt% 
Volume Material 

Volume materials IS, M^M®*?^ /\^Uft=FfrttZ$,0)<Dfrfc*Btt>0)T-t o *n6tt«^Mfe#Mdi2E££S&3fc0"C*;b^ 
Volume Page Tl^UTL^t . 

Halo Material 

Halo materials [Z.*yyx9\*0)&&Z. ftZHtelTffiW^t 0 ^niiA-T<^H7i0h^b>X7U7^v5aU- Kf Sfc^CS&O^T'J 
7JW. Halo Page E§¥l<lftBBfriVa^t . 
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Introduction 



7T'J7JK7)fFJ£li, m^TizmmUc^its.. &mtZtKZ<DWLfe%?T , )7Mft)l±T-ftttfe[ZlX\z.Z. Blender?!** y- h"fflt*>h^ 

5t^©a^©ft^izsEMS*p^., * uT3fe©y- Nzmfrzto zojj&m. imizmuuvTwrnftmsMtfttzzttft-ttt* 

7TU7JI/0-i»£n>1z7h^7TU7JI^^ £Tc s BtenderT?fiJfflRTffi 

feT^75 : V©^ai^lZ-3L^Tt€t^^SlBUT^5li1"rt » Generated, UV, h"©^<0HIJffltt, &0t9va>?& 

JI/;f*JI/£frLT®*79tZ*nrfir?* (MtL&s Ray Mirror) 0 UfrU y-KCDWC, :WifctlW ! fr2.3J5U:&3a>T\ $6in4KITCi]ttM 
&®fctf>» H>t^HC mtkfrffUlttl^frblWSW?: ^- F0v7tA (fcWtt B noodle"fcfcwfrtl5)£ftJ?£1"3fcgMis &5fl© 



L^^ii? zzftbff;- wmmT-t a 

Z0)J- KTSfTtftJiWSEtt* Node Editor window WftXfrUSfra C0)fc>7$/ay?fR9CD(*: 
• 7t'J7JM- KCD*3ttfl:o 



if node editor IZA0> y- KlfV^&37TU7Jl/y- 

j- KiK^Ttt&ivarcaSo 



Nodes7ft'*J>£flL?&£U:9 0 7T'J7;i/;WKZ^M^^$tlSto 




Material's menu with 
Nodes enabled 



Default nodes 



S^fr^fclitttfBlenderlJlfca.btU #l^fc;:3lC7TU7JI/tfftfi£$nTs Kyj-IZfeOSto *£W7JkCz-?JljWt8Jt*JUiH 




Animation 



OefeiJt 
Game Logic 
Scripting 
temp 
UV Ed ting 
Video Editing 



Accessing the 
Compositing screen 

Compositing® Oilier (Ctrl*- f7#JUh0>®®±l;:^$tlTl*3i§£) , WW<»±.¥ft\Z Node Editor WlOflWTC*. ?r'J 



St. T7*Jl/h©ljSr3Dfa-$2olZ^SJL, Node EditorlZ^MtSCfctr^to 
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^^i;i^^JSLTL^7T l J7Jl/©iiAP^t(iSija)Blender77'fJl/^b©7T l J7J^ 
ZftT\ Node editor {Material. 001)[Z$ft U^fVJiltf&linZfttltcv fbr^ 

to 




Material's menu with a first A first material added to 
material added to the the noodle 
Node Editor 



• Blender Material Nodes - Changelog for the Blender version that introduced material nodes. 
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The Node Editor 

Accessing The Node Editor 



Editor type: 

Python Console 



|tt File Browser 

® Info 

User Preferences 



\gh Logic Editor 



Pib Node Editor 



I |§ Text Editor 
I fir Movie Clip Editor 
pis' Video Sequence Editor 
l]S UV/lmage Editor 

^ NLA Editor 
"* DopeSheet 
YC Graph Editor 
© Timeline 



C 3D View 



View Select Ot 



Node Editor 



^|J->U<7^ r-^brcompositingj^il^c:, Klf^^trtO KOlBSlC&OrTo tU(3. fiSflOO Node Editor 

\Z^XX. y-KlfV5(CA0^Lj:?o [HTNode Editor ^OKOMIK J IZ&2>cJ:?i:\ 70 KOSKTOMll^W^U 7t^7>y7'J7r-ftb 
Node Editor £Stfrf „ ^- ™*3MUZ*#<fc3Cfctf £lv^> r-"0£te?*K W£i^T<td£l\ ^ WlZittm 

blend 77<JUZfe5=&v->(S, ^^07T'J7Jl/y- hmr-o0jX^;>TO97- KH^oOrtfTc^-ro h"lf -f50-f> WlZli/- K 




Activating Nodes 

o 7TU7JUvi-#-)y-K[I]rTr:iEL£l^ 
kitmSO'v^'-j) 

• K^^lc^aibtSlClJ Use Nodes 7t^>£f?Ui:T 
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§ s : : : : 



Material 



#S3 



■ y Use Nodes / t_ 



Ej - / Use Nodes 



® M Si i @i 



J 



Tex 



□E0 V Use Node 



Node Editor Window Actions 



iJ-VfrlMiyWPifcbh&.&CO&oU Blender ®Mm#l1$ftv\**- 3 t>?'57Mft%tiiz.£t\ 
* ShiftA - iiiPtSy- h"SS*S7t?^7^Za-$^^L*to 
X ft Del - jgfty- h'fcftJI&L**, 

Ctrl LMB 0 OWLX YtvV - 7^z\ym^Ui-^l[zWo Y ). J- KMfcJMWfialtfKfcSfc^JSE K^stfl/CttlBrL** 
U (Undo) 

CtriZB Sfl L]£nT/t?^7S^L«t9tLfet#, fiEfiJTTfeo 

^OEL(Redo) 

CtrlYft Ctit> ShiftZ-^J:otrUndojUt£'fct#lZl£;L3;t :) 

o Shift LMB 0 ft o Shift RMB 9 - K£gftL£t „ 

■oftfc/&Si 



^fcl^WSlC, MMB SW^LT K^^tSfc^fT^iJtSZfcftT-t^to Wheel S£±T£t*3ftT>*-® 

+ NumPad/- NumPad fcffiofc, 7.-LWX-L70 htfVZSto WfcHWSC^:/ ^©tKXS&z.fcO, ttttettfcOT?** 

to 



Node Editor Header 



At a glance 

• View (t'a-) - ttotOJlfcl^fl&tttfS* 

• Select (SK) - fc#*oWT</- KSSttLSf 

• Add (iiJPj-y-KSiiJPLStoS^iJlZSfcftbtlTL^t 

• Node (y-KJ-iS^Lty-KratS^T-tolI^ro^a-lZieiTL^t 

• Use Nodes (V-h"£teffi)7K*> 

• tf>itJt> Tito 



Free Unused (5fcM^- h"£fl¥B0*"9> 

Backdrop (mm)t^y 

Auto Render ( § KjUV^'UV^") tK-5> 



Menus 
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View, Select and Add 

(t"a-. 8& ii*P) 

View(tfa-) 

->f> KO0?l^^^^§^Za-T:'to + NumPad - NumPad (X-A70 h), ''^ Home J|jlt1*3£rX-A) fclvafc 

W*Wft+-iK- Kva- KtwK Sfeli ^^©^^^^©ftftOlzfeOSto 

Select(gft) 
Add(iiiD) 

Node 

Hide (Pit) 

Grouping (tfJIz-^ftfifc) 

flsStl*, 3»»y- KfSlf 1 , Node(y- R » Make Group (9'Jl,-7ftf£) ££<5ft, K2/a- Ktoh CtrIG SttlA**, € fliTlitf 

Delete (MM3 
Duplicate 

* ShiftD - 7t(Dt,0)tmbW(M%ft%s TtOiiOkOUtfoZ^ti^W&ftytta 

to 

Buttons 

Material/Composite/Texture Selector 

(Material/Composite/Texture XL ) 

• Material Nodes(?T'J7Jk/- K)/ Blender 2.67 Ti3 Shader Nodes (vi-ff-y- K) W<T8£ttatfta)7-<3>t^WLt1'o 

• Compositing nodes a>ittyTOCV - F) rfElfet5l;:B¥Eq)Steofc7^:]>$9U':/9U£fr n 

• Texture nodes (r$a?W- K) VftmtZiZlZ. Txyti-mftOTHyZWrtlSto 

Use Nodes Button 

Use Pinned Button 
Go to Parent Button 
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Snap Button 

J- Kif'^OO K0rtT'©y- WBT&yfc- KtHfflO****. 

Grid W)*t H,f7*Jl/h) 
NodeXO-KX) 
Node Y(y— KY) 
NodeX/Y(y-r-"X/Y) 





Snap Target 




Active 
Median 
Center 




Closest 




Closest tjfiiU 



Snap Target 

Snap Target 

Closest(ifi}$): -SifiUteSfcT^stf 
Center ( if »£>): $*i&7&irf 
Mediant^): ^Att7±^ 

Copy Nodes Button 
Paste Nodes Button 

70t4~JUJ- m-[Z s Wfttt- h'frfcy- K£^-7hLi:T 0 
Layout Nodes 

(U-f7^ K/-K5 

Layout y- Hi^- KlT<9^>h"^©y- h"BaS©*#ffllCiSl+$nTt^to Add (iiip) » Layout(U-f70 h) fr6¥lffl"C**t< 




Blender HaKCOU-fTS hJ- 



Frame (7b- A) 
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Reroute (UJI/-h) 

Free Unused Button 
Backdrop 

HUifchVJ- FXm)79ftf1} Viewer J- K©l±J*^SI^L^to ttttCtSi:, ^-fc^P;tT^t*JWu$6iluR36*Wl*t: 

Backdrop Channels ($t^£{$9?*>*Jl>) 

Color, Color and Alpha Sfcli Alpha eit^^Lit o 

Zoom 
Offset 

WS0)®®(zMt§&S^ML*to Move my%Wtfti>3-hl3V\* Alt MMBO^oTHBgllZ«)frLfe!!j <; 6^z.SZfcfcr#*to 
Auto Render 
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Collapse Node T , 0 

Toggle Preview 

' i 




±ftb Collapse Node: SfOfi* Toggle 
Preview: 7 Ufa— BJ Off* Outputs: Hi* 
Connection: f£^i Inputs: A^J 



Aft (Input) V(r9h 

y- h"0>£«£ttAfty>r9Mfl&0**: 

m^j (Output) y(r?»h 
• jfgy^Aiafe£fE9£? 

M^Uta- 

y- KflEttC©,/- r=^tti*tS®«fe©^Ut! , a-W-h"a)Sll#^JPtSft«(«!lz.tf RGB K££5feO))£3l^T3MTO'&9£ 

to 

ft*fofcl§l*liifty^hfr6AftyW 
Collapsing toggles 

y-K^io^x. (■■) 

7Utfa-iSft!®i2]9W*. 

NI/A-©-S^(ZfeS^a)itx"9>li^Uta-®«a)a*/^a*^0^^.*to 
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Material 



Diffuse 



Specular 

I 



Sizing the node 
Sockets 




ry-Kv^hj) 0 

««ftJ^Cy- Ktt&m/gffiTSCfcfcM^tlSIS $E©fl!iI(ao-C g##SlVUt**o =0©£#&9S?: 

-ffiftfefflii: 7)Vm*)-)*?)- Kffl0M^V3> o 

y-KIBtt, 3>rf-9 (converter) £fcfcfelMK9(i* StliHlz, KttKC, WliWlcKlffetttllifeOittA/o □>A-$lzo^Tli«(itriftWL 

rtEfcfetf&6&l*jfc©TMifc93:ttA/o 0J*tf Alpha fcS^tltJ^feV^^h^b Material y- h'OJKfeGD Reflection l/'rehCOftf, 

^•fe (0'J : ^-iUf^)crJ^-fe C^iJ : ^=l>;\"— 5fe L-C'5Sa^^-t3-t±en§. o ^^fee.^Sli Blender ifiX/l\-&SM. 

«dz\ wsctti/c*T<€$i\, no&T-SftSBTS "Viewer fcrj^-KSte^:. iftts^^, WiftamttM.zzttfctttc 
Curves 
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ABC 


D 

• 

+ - J* • X 


E 

■ 

+ - > • X 




□ 




g^mK^TT^ C^MF^TTT^ <T^M».t».'.i» 







ffliisi©^Miit±j*©^fiea)$n^ic^ff u*to a* x ism j&© nc$*Lrii»tc-ffia)iiiBiSttoT)3i**t« ttHt&ofrsire 
±izii*s ^o^ni^i-ji/vT\ x Ya**fttt*t« noacMra*, x isizxmlx o #e 1.0 izacciin, yij 0.0 

0.5 rC^bLTl^t 0 3-3iffl«iR-tt X tt 0.0 frb 1.0 Yli 0.5 CHSOKWXl^to LfctfoT, ±©H©afe|(S^0j:9^ 

B#EM3!]JI£J#5i:T: Alif*SfeU B liiI2E$tt % C lifc±, D liM. ^LT E l*^ra^[o|^(Zb*to 

rfl||j«^fehtt£CT!fcflyi« Blender Ul ©ffl#&»$tg"C\ ^fefiJlT-^liZO)^ »>if HZjg$tlTL^t 0 h"If -f5 

t uv KOrtr^nrt^to 

RGB Curves 



(RGB M) 

l>fcO0^yi9hrtr£ffc<Dft$£«£T?£ ^OttM&M&tf RGB Curves /- KT\ HiT-f ^T£»£t3ttfcj^r& 

Selecting curve points 

• o shift fcifUfetfeW^tSfc, S^iEH^ii^t* v ^&<t§Ci:ftR-§Sto 
Editing curves 

(fi»*§H) 

• LMBG(7'J^UTKWt5fc^^ill^*t 

• M£ lmb o ^wtsawfcft ,££ilJP Lit 

• o smzmbum^yytztWymmzTj-y-fLzt 

• Ctrl LMB EJIij&fciiJn Lit 



Editing the view 

(bfa-flDHII) 

r7*Jlf hTStti-tt 0.0 1.0 ©iElS(cg]^$n"Ct\ito T~?*hY<»WC%X-ti& clipping 2ftffti&6, tfa-COtt** h'TStfttfrA^tt/vo 
5tLLN7-fH>^LT clipping SrJIHWZ"C§*to 

• ftffta>»MH£ LMBBCU^LTK^-rStfa-Sll^St 
Special tools 
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Using nodes 

Adding Nodes 

(^-K©iijp) 

• J- KlT^flW-JWt-lCfca Add *Z3.-WtoQ\js S BW- B"f 75 Wit 

• »— ViU^y— KIt-T^O ("JClt^ttiT, * ShiftA U 1M7VJ0) Add ^Za-frb^- PtllSt 

Arranging Nodes 

(y-h"M*ga.) 

Connecting nodes 

u-wmffi) 

V*T9h£ LMB EW^UT h^'^'tSts tt)W|itfffiX#*t« Chttral/jrKjfcBftftl**- 
Disconnecting nodes 

y^HllCDOftiWWaCB* WOfcWU^FCiSlMflfc&UffiMS Ctrl LMB K^U*to 757iR-f>$tt'h*6JB*-t-f7CD 

7-f 3>C60*to 7U?p KftflNfflaJSC^aSlllfrUT, LMB B ^BtUSto 

Duplicating a node 

frfrofc ! 

y-K^Utafc.SSffL.LV-Hi IF«fct<7)y-Ka)±(;:Sfc0i:*otCD^^ 



Details, info, download: http://amrc.altervista.org 



Page 633 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - WJ>9 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Node Groups 

tt^WIZIir^j| / -^bjt5fcr^(*©y-Kjrfc5fra)«t9lCtft7.5y-Kffl fi»A*3e«t*Cfa&fp#*t. ^JU-^lil^U .blend 774)1 
rtrfcflj© .blend HJf "Ctlf fiJffl"C'££To 

mi£y-K£teoTftofc?r'J7Ms SU© .blend 7MJWCJWdto*5Cfato#**, LfrUirfcEffcofc^TlDWfrS, ffifWfWiW- 
K©iaMfr6r-»a>iJ'tttttL^L«tti;5"PLj:?? #tt£WftJifc*3Cfcfc'C-£3T?Utfo feL<li^©^T l J7J^irfe^ .blend 77-f JUIji 
flnl/C, ®L^L^tt^h&^-7hLXirfefe^T l J7JWJ:S1"Ctti"C-§SX-Uj:0 0 i:"^b©;£;£t?2Kl^-f fi\ -blend 77'0UHT?fEJiT3 
fc£li*ftl5£3!]Wa<fc9J:t±/uo r^^^Jtjron^^v^r-y-KOlElM^O, SO© .blend 77-<J^L^L>tS(Ztt«"CL«t9? -3 

&€lt)*lfflT?»*to ?Jl/-7l* Blender ©^75Urtimy]fr £ ftp (7^> K) 77% frfl L^SIffl pTfiEfettfiltTga:*., 
Grouping Nodes 
(y-rWJl/-71t) 
JtfrJk Node Editor 

^Ii-: o ShiftA » Group » Make Group W-7fFf&) 

y- Rflk-^SfWU:!*, y- KlT*f^WJb-7lu#ftfelV- KSSftU CtrIG ft o ShiftA » Group » NodeGroup J- K^^-7 

NodeGroup. NodeGroup.001 fclvafcfcOTJo KWk-^Ctt^frCDA^lflitfftD, &Us#l/CMT?***\ £fj£f:(*©&5fc©(^;L 
T<€SIV, #J© .blend 7HJW^-h"^Jt-7 , ft7K>KUfck#C, Blender l*7fy7JW-K9^7la>i|?2^hy-KWt-7^)Kai*L*tt 
/vo Lfe^oTCfflaiISM^(t^t<t5^«^SiJ^5CD*««J:l\T:'U«fc?o 0H;Ltf7T'J7JI/y- W#mz\t Mat_XXX. JMfthVJ- h'ftiltt 
ffllCli Cmp_XXX tfiSL^to 

, ?Ji>-7lc£fc*#riifei^©(-r*T©$i'r7©y'- Kir^) 



Source nodes (V— 7^— K) 

To 

y-X/- WMtisZVfVJiW- K© Materia/ UVtfSteh/- K© Render Layers S-h m WW)$to 

Output node(tH^y-K) 

tti*/- K©^iJtU"C7T l J7Jl/y- K© Output S-h'V. Z\ytfsVy\>J-)?0) Viewer S-h'tftoVtto 



Editing Node Groups 

J- r=?JI/-7£&#?LT * Tab «f tfr, TO-7£JI©IV- W-f 3:/SW50*3fc\ J- W*MU K^ftlvatflMZlStfD, {?JI/-7WI^ 

&2>&y- wg^$nrf 0 ^-hWLT^i^, n^hP-jKoiss, 7U> Koofe^feL&tr, ffi£©ify5oo ^©-sra^©^ 

7lciliPbfe0^b-7^6S'JI^1"Slctt, -M^l,-7£f$l&-f2><&^tf'&9£To 
Ungrouping Nodes 

(y-TO-7©fi?l&) 

AltG :r> rW;i/-7£l£l/t\ Kftlx^fflftlHWlCBtSt. Atll0l»WifiH#3*u ftSBlc&ofcy- Kft^lHBWMC^mi 
©y- Kfc^T^5«t?lcte0*to 

Appending Node Groups 

(y-K^I/-7©iiia) 

KSW-fttfJIr-^fcUT .blend 77>f JHZ-MiiiPttltf , ^- r-'lf^flT" * ShiftA » Add(iiJjP) » Group (?JI,-7) Ml/, iiflPbfctf 
Jl/-7£^S^©^-7£*ijffl~C^-f 0 9'JI/-7©rn>r-p-Jl,;t^l/jlJy- K?Jl/-7M(z&9£T D ftfea>7— W^ldifraFSTo 
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mmm\zj- mmm^ttmr-. 

• Input/A*) (eng)- 7T'J7J^^p a a^y- mizmVAntt 

• Output/Hj^] (enq)- jififtfl^mfr/I^kM^UT^brt 

• Color/fe (ena)- 7T'J7JI/g)fe^ti^L^t 

• Vector/^ h J I (ena)- ^fVJiUDtftOfs.lttOittt^XSt 

• Converters/^ (enq)- ^im^JJIl^-iZ^Ltt 

• Groups/^'Jl-7 - □.-tf-^StPy- KQ^JU-^ 

• Dvnamic/Ulttl (eng) - Python "C^^ftfc^MV- K„ PyNodes thmtXl^t a 
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Vertex Painting 



H^^-S^SlZ(iVertex Paint Mode(Z«l0^7.Stofe€Ls 7T'J7JWt*JKZ) "Vertex Color Paint" £fi^U&lMS0. U>#'J>?(; 
^c5tt£tiA/o 





Q Face Textures 


Q Full Oversampling 


6 Face Textures Alpha 




Q 




B Vertex Color Light 


Q Invert Z Depth 


0 Object Color 







Settings 

va- K3w hTTJ:tf€tTools Shelf Ctt , TI^^ > hCD^>3>©iai:/uif^Stl"CL^to 
Brush 

a±»fl[K*-2>*ofr:ifc:» 9HI^Jfe9hMiRUfc0» ?5$/a>451WrM*3£HT&<» S^A^24rafilPLfcO* ^ne>£PiiJI&-f SCcrtT' 

Radius 
Strength 

Tool 

Mix 

RGBfiS£;Etf&t3ti£-fo 1.0©3*$lZ^$tl"CL^ii^,Tltei:&S"^>h"$aL^L*to 




Mix overlay with full 
strength 

Add 

Subtract 

RGBfil£S3tl,£-f „ il^liUlZSOrTo 




Subtract with full strength 

Multiply 

Blur 

Lighten 

Darken 

Stroke 

Airbrush 
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^SAz>smB» ^wMmmtzmmmn. Rate m^iz^x^tntto mmzuox^m^. -i^M^xwt-j^M 

Smooth stroke 

Radius 
Factor 

Space 

^^7.hP-^^^^ilfe"C^fi3cL^to mm\Z Spacing(7)iS^(Ccto"C;*^$n^to Spacing!^ ^v©a^0f J^railLSto 
Curves 




Appearance 

?>>0fG IS 0$l 7^ xr 



Options 

All Faces 

Normals 

Spray 

Unified Settings 
Size 

Strength 

t^T©^ SflWB D^Jt fc&ffl L^t o 
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Wire Render 
Of 




Wire Render 



?f>)7)W[zfo% Wire *1*s&WSfit % *J*Ji& ha)j2ltU>tfUiOT^t, ^ifr^* 352tft*T\ m-^tZJI/fflS^tLTU^U 
>^tl^to fe^7Jl/77, ^GXtfemcgl^Lt^pytT-fli Surface Render fc^Wttjl/Cg^to 




Wire Render 
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Volume Rendering 

Volume rendering \£ s ^^'3DfI^l^(7)Mi^t5^f*^ffiJit§i:^5 ; &U>'5f | J>'9'"r§tto©^;i"C't . BlerelerGsim-physicsT?:/?©; 




Solid rendering 




Volume rendering 
Texturing Volumes 

/K'Ja-i*ACt)fe1S tt&2Un?3U:tt« Voxel Data f(73L***ttffl US Uj:9 0 



Constant density vs 
textured density 

to ^JS^flJOtSJIirT?, S?>aiiJEa><J5&A3ft& Volumetric' ^lS€#5Cfc*^^to 

Density 

Density Scale 



Spot lamp scattering in a 
constant volume 
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Goytm^izmMizto z^yanf^ot^t. iWi-LzmwmztttMbK mmo\zmi^n^tz^M.z.^o{zmtt 0 



Scattering 




Scattering: 0.5 Scattering: 1.0 Scattering: 2.0 Scattering: 5.0 




Isotropic and Anisotropic 
scattering 



Asymmetry 

Asymmetry (S, f^fftSL (-1 .0) tm^mi ^ ^(DmmomzUm^t . f 7*)imO)0.0Zit. ^M«0£? (t^T0)7jfa 

\zm-)o 



Transmission 



zommftte. z^'tmmttmz&ztzttfw. $m$: 

Transmission Color 

WT0#jr;±g Lri5LL^5(i, J:O^<0^WJa-A©^(ziiSL$n§(5i:\ m&ZZZfttf'PUitioZ^iZtZt „ 




Transmission color: Transmission color: Transmission color: Transmission color: 
Yellow, Scattering: Yellow, Scattering: Yellow, Scattering: Yellow, Scattering: 
0.5 1.0 2.0 5.0 



Emission 



us , ^©sfttH^ns^is, im*V3.-L£tc&y-7xMzttBWLsvhj mmfijjmmmmmiz, -Emit' 7r»a>) 0 

Emission Color 
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Emission 




Emission 0.25, Emission 0.25, Emission 0.25, Emission 0.25, 

Scattering: 0.5 Scattering: 1.0 Scattering: 2.0 Scattering: 5.0 



Reflection 



Reflection Color 

iKU:L-A0W;:m$ft33fea>fe o 
Reflection 

nits ^fVjMtjEimzniK mmoy^MOfK^mm-v-M^m^tii^m^tiun^t. &tth. )i-)imzztb. iaowcss 




Reflection: Green, Reflection: Green, Reflection: Green, Reflection: Green, 
Transmission: Yellow, Transmission: Yellow, Transmission: Yellow, Transmission: Yellow, 
Scattering: 0.5 Scattering: 1.0 Scattering: 2.0 Scattering: 5.0 



mm 

Lighting Mode 
Shadeless 

Shadelessli, fttv^JH 1 , Mi\ frf Jrft»*JtftC«SI"Ct« 
Shadowed 

Shadowed 9\>BattJVx9 hACMB*fcfc&lAS*. 

Shaded 

Shaded (J, iKUa-AC— MCDflHajStttfllLiT, tJb7Sa-f^^Cfel^TJKUa-Afeltfl ,! Jtat«d:5tLSt < , 
Multiple Scattering 

Shaded+Multiple Scattering 
Shaded Options: 
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External Shadows 

tfVn.-ix0)Mv-ztM<j)mm-ft*)3:t (-b#K))o 

Light Cache 
Resolution 

twz)Ww<D&fc&?s ]mmmztztm<m. mmmmzt^un^<(D^jmm^t 0 

Multiple Scattering Options: 

Diffusion 

Spread 

Intensity 

Transparency 

Mask 

Z Transparency 
Raytrace 

Integration 

Step Calculation Method 



Randomized 



Constant 



Step Size 

^ i )n.-LO)^o)^yym^to)rmmMo step sizes i\ tfVD.-MzzQmmjjXffmz.zfrifTkZQtto m^\mt[sy$Mm 

Depth Cutoff 

Options 

TrscGsblG 

Full Oversample 

y-jf TV)7vyyo)t*z<J)T^)\,T\ yx-Tr^iT^J-^iMz^^t^i. zQiTWMz&M^zto . 

Use Mist 

^07t'J7JH?57, [-mm L^T (world0l££-C') o 
Light Group 
Exclusive 

Examples 

1. Surface 

2. Volumetric 

3. Halo 

4. Wire 

Surfacevi-fV>C'0^[S]tili. 3lftlfl&*:7vi>7K @H* (fc£'L, fc^b<^l^fe)a®^J#O^Z>^L^'^i^r-T\ JTK #k 

volumetric vi-tWc*. ^'vi^h^. m. mzw%-x. m%o)±ou^ nn^-t^mt^mm , jj.-htiTmi^to 
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X\ mttUh. WU^BKOT-CM^yn-t* Halolig^ b>X7U7***WZififtlt*ZfcfC*Sto ^niin»^©u>x^n 
Wirevi-f-f^U, *:7toha>#22£» 9-rVHr-2/, Sfctt*9NDJSC ttl^kbtb^'J^L^to WireU^'UVTW^ifiil 

5/3>fcra*£«BU"Cft<fc»lfl5D$*o RftOlt6n*$'f^a»t^2;i9H*BlendericH:50tD*t:^>a, *-7\ tf-7i7, fccfctf 

Shading available per Object type 
Surface Halo Wire Volumetric 



Mesh 


yes 


full 


yes 


Curve 


if cyclic or extruded 


no 


no 


Surface 


yes 


no 


yes 


Meta 


yes 


no 


no 


Text 


yes 


no 


no 



Options 
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(AP-7t'J7JI/) 

Blender (r(SSvi'f5l'-(face-shader)(Z)^J(Z d rf#, &mT-teU<&m&\zmi*^?f*J7MMW3t* yt<DlfalZM.%.%ZtfrbZ0) , 3f l )71\t% 
^&$!]||£fE9U^^*7vi^^ Halo lil^lZfiEfiJT- 

to 

Options 




Halos S^lwtSlZtt, Material ©J|±gP(ZfeS Halo it?9>£#LSto 

3DEi-*JIT**fc. ^a©iB^»H^TlV&l^Cta(W3frO*t. *t30iaHjft£W*%H^Tlt3:*#, Ctltffc Halo ©gPl^^lcfe 
0^t o Halo tt»»fcpfcfr-ycttmotttZ<<feSCD-g» Tfrh'yf T-jj.cWriU51^ 9*<*ffir§oltT<€$l^o 

7TjAt^>KO0, ii^ Diffuse, Specular, Shading i:l^fe;t^JUtffc§MRfflC(*, Halo 0ftttlZ|ll&Lfc;f*JI/tf&O£t: 

Halo Panel 

(Halo ©;t*JU) 

Alpha (7J 1/77) 

Color Swatch (fe) 
Halo i 

Size(tMX) 

Halo 
Hardness (11$) 

Halo ©fif £ 0 Specular ©®$fc<eifefc©T"t 




Add(3£JjD)©3ti£ 



Add(iiiD) 

Add *M$H2 Halo &30#7$/i>7 HMfeO) Halo (DfellOItf^fcttSflTMifeO rjjngj$nSS£&tf)3:*o Add filfcig^t 
Bfcf Halo li s *CM*3U:fMtt*W72h£H» Halo flUK^iiiit^'vi^ hMSLWt «fc5£JU**o 

Texture (f97,f\>) 

Halo CtW^M***** 

^JPhrttfO^Vtt^S/i^h^ffll^oX^yi^HCffllNen, Halo <DMlzUZ>m&&0)&mmZT9* : f L *£i*ff&&% 
S-7l s HalolCSB*$n^-To fST^Vfc Halo (D mfflfi\zm&ZVT& 3 Pm$im*%z.tcl\k£ % Z0)mt&tt&}itlT<1cZl\ o z 

n%&?ts tOts^w Halo ctfzwyzhtto rt-T49)\,*&oT^mtoumo)ifo£%ftz>ji : )Ui*i£. sfcttttiOKfctt 
mmm-&\z s zmfetfc.Tt,®.micttomzt a 

Vertex Normal (MMtofeffl) 

Halo 0)*.£tt&mt%<D\zm^t 
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Extreme Alpha (7JU773&1I ) 
Shaded(l!lfgtt#) 

Shaded t^yJlUh. Halo &P-;hJUD!^0|;#£§:ll£? o Halo £tofcBS5<U Diffuse Color(Mfe)^ 

lntensity(^Jt)IZf^b^t 
Soft(V7r-) 

^©v^HJtOScM-f 1> Halo ©flfl^frbfra^-To 

Effects 



(I7i>7r-) 

1.7x9 hmzte^zmfr-smz^ttfvzst* tivwo)^ &%T7x9 hz:tiz&the>mt: 

Rings CJ>2') 

Halo £Bfc HJf*©$it£iIJ]PLrf 
Lines » 

Halo 0*'kfrb&tf2>fcl£ilflDl,rr 
Star tips (M0»/£'£'£'£'M) 

Halo £Mff^l,rr 

Color Ramp &{£;i£ti/v 0 MJl"r§7n'5>r=&fI^rai|0tj]r)^^^-c^^-ro $J*tf Flare(b>X7U7) , Ring('J>?) » Line(M» . 
Star(M) , Texture (t97s?\>) . Extreme Alpha (7JI/773£f$h Shaded (Pi§;tt£) tffor,s? o HTHalo ©AUl-va>Jli. TI^^to/"£(7 
©^alC Halo ?T l )7)l%m^tcMT"t „ 



halo halo+rings halo+lines 




halo+star all of them 



HaloOAUl-vaV 

Halo 7Jl,77lJ^'f^-"C'p]ST^^-r o ^tlli. -|§^^7TU7JHS^i:J;<^TL^-ro 




Ring CJ>?h Line >h Star tip (M0£5ffi)(^tl?tU ^i^7fj'^7.T'^>5!]1kt5i:^fI^> Rings:, Lines:, Star: £f£oT£fc£J£5£r 
£rf „ l&#£7-f >li7>^i,fe^Si:^fS]lCIBS$n^to T^LO)m-y^z.tc^tm Seed: M7tj'$>£f£?Tv- KfiI£i§:5iLi;T 0 

Flare Panel 

(7U7/t*Jl/) ^ xJHbTSi: Halo £U>X7b7fcUTU>#U>>7L2:To 
Size 

Flare Halo l^*tT2>l±rJ§5£Lrf 

Boost 

Flare 0&$£$blZigl,rf 

Seed 

Subflares 

^'7U7©^ 
Subsize 
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Lens Flares 

(U>X7b7) 

Motion blurit-VByJ 1 ?-) , Depth of Field '(^fi^Jf ) » fc\W'/ens/7ares(U>X7U7)li^?l./c^<7) 3o0)\m"t o 

T0)m0)Xl\ZM^VT0Vti^\yy^l^7^mtto Mzyw^f^y^0)^f l J7)WC Halo my^MU, Flare ttvaytt?)] 
I^LSto Rings t Lines £^#](ZUrr*K ^nb0l££felift&9m^^UT<£'$Uo Flares: fitfc Fl.seed: i£££^;tT, Mfc 
r#SiT-|S3SLT<€$^o 3&££®tf>Sfctf)l;: Boost: Sftfrt&StffcSfrfcUnaitttoo 

Blender 0U>X7U7l3mW3Bf&£niMCM*rr*K ffiCKtT'StaJ hC Flare ^S/aSiSbtlSfcJN^^to 




Dotmatrix display 

m^ctl^fii^S©^ Halo 7t'J7JI/^oT*S L<t9o 

• Zflt 32x16 ©^^©^K^iiiiPUSto Jfciatw^SfiinU ajj*aiJ<9*<JU*J:5l;:a*LS*. 

IS 512 t°9tJk Htt 64 tf91ZJI/C\ Wffl!](C'>l,lfUZ>&fitf&9i:*o 



Blender! 



• mftfl^M07TU7Jl/£iiflnU mm* Halo IZL^to Halo © Size(tKX) It 0.06 CU l/^UVWSke^jftflMiWJULSJ: 

• T9X?v5ii*DL. Image or Movie (®^felill®)lZL*to ®fc£^*&/uT"ISJtb>#U>9"*3i:. *<^btl^^^T 

• TVT&rtJO) Mapping (7ytf>?) SizeC+MX) © X ffi££l>£l> 0.5 iZUTMU^'J^LSto T^hffiSl0t*i; 

a«-KCAD, ^T©TI^^GShiftDT^SU^t(K)^$feLU?lZZ:'am^ ! )„7TU7JI/©Add(iiJ]P) ffl^oTWS^^ISeL 
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ZftT'TOTJ?**?® Mapping (7?tf>!7) IZfcS Offset (^t^h) ©Xl^B; T9;^vtf'*i^}S±£IK7zy-ya>Wfti:T Cfcofc 
Halo 7T'J7;Ki, fti50©7T l J7JHI-^^oT5Sffl$nfei:^lJ:€ltll#LSto 3Dt(^<7T l J7JUiU>^ l J>^n^/vo 
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Introduction to Textures 



BlenderTiJ , Textures(J^0ct9ll^ O^t : 

• World Backqround lilMgftg) 

• Brush\zmmznz. mx{mT%^miz<t£z\,Y 

o Sculpt Mode 

o Painting the Texture ) 

• ModifierslClliittlj-bftS. iUT#P.S: 

o Particles textures 
o Ocean textures 



Material Textures 



ZZSZlZ^Ztt^JJiMDWCMtt. ;# 6frT\ vi9 h££fTf 2>tGrCL£fi\ ^CD^&^'vi'? HiUyUT-fl^UC ^l^fcKj 

-$li^SLMC^oTUiotO]ill^b^L\XUS?M[S]^O^to BlenderT'li. IL-+f-tfJx3t, 7. 




Textures Layer on base Material 



iEP*©fe(s, zomommz^t xi\z, ^^-^mmmm^mucmzt 0 i^v-ia, feom-s. vxToitrnzms?; 
1. tois.tc.mxjVxOHts mtc(D\Nor\60)m , ^[z&'D^T %\zm^n^t 0 

3. m-a-r^f 1 * H'V-tf&o. ^"cii^fe©7-^i/feT-7r-y\"-U'ft2.fea)r-ro 




Some Metal Textures 



fr£mtizm&£<n^mvzmt£ti^zttfmmzzm?zt 0 znbmmu. nfessjrc* m^mm^Tz. zizmzfrzzt 
T\£m<(tt\m<)£:mzft5to -JVyv-zu. zm^fezzn^m&tzztftzttt „ this section T^-r^i^ "tOt^^m 

^-0)7,^0" ^feffitZZtftZZ, ^ here ri5t~J:9lZ. arbitrarily-complex networks ("noodles"...) £ "texture nodes" kltZfefflt&Zt 

, mmmtcxmzto 

Procedural Textures 
Images or Movies 



Environment Maps 
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Data or Modifiers Textures 

m-. 

• volumetric materials use Voxel Data textures, or Point Density textures 
note for editors 

below we need to add more introductory text for all types of textures 

World Textures 

Todo 

Brush Textures 

Todo 
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Assigning a Texture 

Choosing the Texture context 





d> > v 








, ■ Cube > 


©Material 


► EH] Texture 


a. 




















Texture 














i 






. ''■■tun 












ss clouds : 



Texture panel 
Choosing the Texture data type 




Texture panel with buttons for Material, World, 
and Brush textures highlighted 

f9Z? ^-;t^K35±SPlca&S30G)7ff§> Material, World, Brush ^tG)l*T57.5 : Vf-$©M, I 
Textures Slots 




Texture panel 

Z.fttnmyOTWUHt. $L%ff 1 §mT:-Z%f97J?\>0> Stack £SL£T 0 Ztllis Texture Slots£~18rC"t#OZttfT^"f : 



Creating a new Texture Datablock in a new Texture Slot 

£07.nyr-£ii*RU + New| Tft^^U^L^L^o 

• T^fV^^l^llClfrLLUP^r-^iiJDLSto 
Creating a new Texture Datablock in a non-empty slot 
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urr 

Sharing a Texture Datablock in a non-empty slot 

• £r&l^Pyh£iIfflU Browse | Tt^frO'J^U^b^o Z?tZk^Zi-tfm£. Z(D7j4 llfammmttfOZ^T-^UvO 

V^t^ZtizW. UctfoT. TOT.^T-^UvOlZyf-.t Number of users mt-DmmL^to 
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Textures common options 

Textures Stack 





5? c9 • I J Cube ► Q Material ► [^Texture 


















Texture Q 


J 






i 






E 


tiM Texture I 2 j F | *IS3l 








a Clouds 









Texture panel 



T©U*h0Ctlb©7ft'5>li. Ife ^^tST-^ST^^V© Stack ^LTL^to Ctllis Texture Slots£ 18firu#oZc:*fC"££"r: 
£* 0 



Texture Datablock 

R£&fflB?3£tt« Textures Stacka>7mb£Ilft U£Ufc5 0 
Browse 

^^©TOHMDCDiK^^Ctt, ?l : S©77^JK7)textureallfiJfflpT^feT^75 : v^g^$nito rCaf *tttfti-;UWd*#3tU 
Name 

Number of users 
Fake 

F t&y%Wtts JOt^UtO^^Z "Fake({!x0)" aRfy7JI*i!D£T, ^fttf";*^©" ZL-tf-SftoTUfe^ii^"^^^^ 

Add 
Unlink 

TOt^'TU hfrfcf^f V^N'J BUS*. 



Texture Type 

• Procedural Textures 

• Image and Video Textures 

• Environment Map 

• Volume Textures 

• Ocean Texture 

Preview 
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Preview panel 



Texture, Material, or Both 
Show Alpha 

Alpha: Use iff Image Sampling m^r^i^frtVCL^il^ ®&©7Jl/77f V>*JMf^3i*$ft£1" 0 

Alpha: Usefl^iyW^ttTl^ii^ 7Jl/77?V>*JKi¥^lRGBfiHzS^^T^^$tl» Influence MfrJI/C AlphaT^ jf-Sttfll 



Colors 




Colors panel 



Ramp^Mife^JK^WUT, T^^vCfe^lfrbL^roizS^tSCfc^^f 0 fe*JEO)teffl^&l;:oivctt, Ramps fc»HBLT< 

T^^VOfelS, Brightness, Contrast, Saturation 0)i\\$l/~CW.'M.t&ZkffZ m ££to fOT.Tvt^ZO) RGB-fit — Images t Environment 
Maps£^fr — li, RGB aM#-T-3gMT3Cbb^££* 0 

RGB 
Brightness 
Contrast 
Saturation 



Mapping 

Brushes 



pflBIIOHTI*, Mapping 0t9y3>£#BgUT<£$lV 
Influence 

Influence ©fc9^a>Ti¥USftW$tVCl^?o 
Brushes 
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UV Mapping a Mesh 

(*r>jL© uv m&V) 



TMz-tti-cmnmuvftm&iit. blender iissfrt(cT^tffiSii*pLT<nst^ ^yy'vmmnmuimhwmzuu^iftsvhjo 

Z©^rii UV 07ytf>>7&£6£|Rl^*o JfcflWtTtt UV (OHjfe $6lZ&<0$|* UV i^tZ!5 HPfil *ftt* DilAT IH^flM £^ft? 



About UVs 



(UV [Z-Dl^Z) 



to 

^r>io#siit<$/u(Z) uv TO^v^Jtr^to uv wa^cttttiftu »j©®«^sjo^"c6n*to uv/u^ifv^r®^ uv t^t. 
^im^rst* tvyj-o&mmmmz 4?0uv mm\zm^Tt>xi%t <> zo)mm\twm>T07&**mz^rtttt fattest o 

*4 A© OpenGL m^iZh^n^to 

blender ©®li^tlf'tl&J©lifflzU>^t§^"U^to UV ^filliC©®«tf®IZif©J:9lC7^$n5©^^aL*to ^l/CafllHi 

ortsjsiu, rrajR*- Kjizusto znz\ mtmwm uv r^af tfdnfcscbiws*. ttW-n&Q&xmzffi&wfos mo 

UV T^^VtsI^/SO) UV T97>?\>0)MJj[ZfcZ>ft$>Lft£Vhjo 




Getting Started 



(tetf)*Lj:9) 




UV Editing WJ-VKJ'i h 



KOflfeUt- hT-m^to Z0)ftmT\ UV/PHSItWO h"^IZ1 OJii±ffl UV Island (AttGifcTOilW**, 



fttoZiZit* Sjr5ft±£|5lZ&3 Info('tffg) OOKO^-flSIK'J^r-fre. UV Editing (UV|§H) 0) 7,^U->U-f 70 h &%A/C<€3lAo Ctl 
T" UV/H^Ir-f^O-f^ KO (Shlft+flO) O&jgcytftU:, 3D Wj (Shift+f5) 0 JSIJWfttf^t „ 

Workflow 




Repeat: 



UV Mapping ^ 
Unwrap 

Smart UV Project 
Lightmap Pack 
Follow Active Quads 

Cube Projection 
Cylinder Projection 
Sphere Projection 

Project From View 
Project from View (Bounds) 



Repeat Last 



m^wmK-^^[zu^x-L^o 0 ^m\rMmT:t- 



1. &WZbsQam(i'-ks%k&&)*ott%$ 

2. tvyj.ammwmzt^TMtR 
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3. UV Unwrap ^Za-frbUV ^^yttfrASSlfS? 
6. UV IfV5rUV^IJSKU$to UV©MM^'K<€$L\ 0 

Mapping Types 

blender iZtt UV ®?Wtf>^»ft<J«K[*ffl3t*ft"Cl^to $/>?JI>fc 13:1^5*1^ ^^vagffi©-r^T©^©teS^^/$4/¥®^|S](^ISr B 1U 

Cube(*a-7&)i£) 
Sphere (BSfrE&i$) 

uvsnrlttflaizjg&us* 

Project from View(if b&i$) 

3D tfa-Jt?- ha>aft0ei-EJl*Tl^**¥&£L*T 

Unwrap (SP) 

£»Jf£t*i(C&±z^rf 0 seam \Zfe?Tm#\1s *9$aWSEL3:* 
Smart UV Project^?- r-UV%i$) 

^fS/aWIJt*afc*CL"C island (Z^fiJU^-T 
Liqhtmap PackC^ h7^7/ 

ffiO:l;:gj0SIUT UV tfWtiSlfcg:* 
Follow Active Quads (JpT^'m ft flgBldilfifc) 

Basic Mapping 

^S/i^hfflS^tfeS^^HJfc^OMx^lCSlNT, Mesh » UV Unwrap » Cube(+a-^) s Cylinder(n^) % Sphere(Efc) ©^lillfcD 
jf©^0|ft^(^-Jk>iJU7l^)tiS®UTfc<^T?t (blender^ (BU)T?) 0 

Correct Aspect(73A9 MtOfffijE) 
Clip to Bounds (ttJfLC{7U9if>9) 

o #6 1 ©tgffl^iz&s uv £-#i£t,\ uv sniiaffltjMz&tti/c* sasHrtcfe$fttt 0 

Scale to Bounds (JtHIZ#£^ifi|/J\) 

o ^6 1 amm^n uv 7stfjftfc#ntiif , ^^fHtas^ciG/hLS* . 

Cube 

*3.-7?y\£y9\Z*Vi/2.%60(Dftfrhtc.W\Zl5L&[j* 6O0 UV Island SfEOSto Cflfljli UV If 49T-MfeoT^£tl£Ttf» WiftVS 

frn UVfllefls fec:ir<g3iv, 

Cube Size (3tS#tf--fX) 
Cylinder and Sphere 
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• 



nmm&BmmzBimvmizzmtto ^m^mmm^mt^y mwuzttiz&BtzMztti. 

mwtmmtt^hm^tmzftott&z&^iiiiTifcZi^ lender zt. m(Dm^hmmmtn[m^zt^ y n^t 0 m^imo) 
mm<j)itmz s ±T\z&z>mh^m%sto mmtzt. blender tmmLzi^m^Hi^mm^to mtc(D®az>ftm.±o)&fii\ 

HM*&IIgftft3rUn 0 Z.0)mm& (polar view) li, l^l^^t3o-C(iL^^'ct:<3D5JS:l^[l!^^0^to UV i!i^LT^NI/M[*];£ 

Directional^]) 

View on Poles (ta-^IKO 

-n± i^i££g#. m&ftteotmnmmitt „ 

View on Equator(t:'a— ^^jll^) 

Align to Object (tt^vi 9 KTliy*.2>) 

Align(S5iJ) 

Polar ZX (II 0ZX) 

tig (polar) 0ttx$ili±l30rr 
PolarZY(llO)ZY) 

S (polar) 0ttym±\zm%t 
Radius (3MI) 

tests pmw&T-t 

Project From View 

3D Face->Unwrap UVs->Projectfrom View(^^^bJSf^Py"i^$/a» ?r;^a>li. jHR*G> 3D OOKOlZM^TL^ffiO 

Project from View (Bounds)(*I£frb}£§2(A0> K)) fc^UUlfFCttf* UV ^0)^.m%\Z UV O+MXS^frttrTo 
Resetting UVs 

(UV ©Ut^h) 

fllilizWcJ:?!^ 3D Face->Unwrap->Reset(Ut^r-) IS, SIRSt^T^Mff ©IsmMiHtlZ^Lito X?i>x9h(tctX{$±L 

Advanced Mapping 

(S;jf&^t 0 >?) 

Unwrapping Using Seams 

(Seam SfcofcJggfD 
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nWOmmM seam 



Moms. tti*. Rffi&. mVls tttt best fit(f?)i:fcte><rSIB (Unwrap) J^LTL^t)0MiB^sCSffix.li, Hl N UVL-T70 htf 

r-^to LfrutoyMift^su.* tnmm&QMu^fflztt* ±&m\?ftftommmmmmmmtmmmiz. seamen- a. H£ 

•L^kRIDT, seam ttB4MiluEW^#t>$tlSttM'Pt. SBflflkSfcfrofc^ati: seam T?SJ0»tlJ;t o *U:/5toJft*&ltfc9 
t o tl @ 12 seam fcl^ D"eT 0 

CCWfrftftflRfc*, ^ZW&LtfcQ&mtoZfrttmZ&mtfitoQtto seam ^^LM3fc! , ?l*3ltfLli'>6<60*t^ aitt**T^75M? 
SI^Tfp^SllZfeOito U££«lOO seam tT^Sei^ft^aCBtf ALV*jfPt. JU&I^IZ seam M*JS£L*Lj5. 

3D"W ^Mftt9«ft"Ctt, S^W^Hi seam $^L^tL^T'$Ut5rp1M(Cfe0^/v^\ ftMlfllZ 2D T^^V'J^'T'li, £iJ0 UV 
island ©J£jmi^)±££fctt50tfitUfcOa:to 

^3#JIII(*&a>iI9Tt: 

1. seam £fE0ST o HHt-Kr seam rS/-A£ol"t§ (Mark Seam) jSttHS*. 

2. MM (unwrap) U^To 

3. seam tiaSL^to Ctl^lSIOiSUSto 

4. ^tJTC UV ^PSU^to %*CD UV mM%z:K<1c£l\ 

Marking Seams 




seam 0O(j"btlfc Suzanne 

seam IZiiJPtSICli , HEfflSMRLT CtrlE Mark Seam(*/-A£*3rt3) S£frL3:*« seam ilJRLT CtrlE 

Clear Seam (is-kCDWJ) QMfib&to 

SOHHtfl*, seam SRItfcibtR&ro-SWHtfcSjZIfc seam izgtf, T7*^ha>*li*SttHftL^bfco UV/lmage Editor 00 K-TC, 

seam fcOttSfc*, EiilJRt- h'T? Select(iilK)->Linked Faces('J>9) ^ CtrIL SfcoTfElltfSESflt^T-^a:* 0 ZflWZa-liiMft*© 
aiZj&g&l/CHSilS seam £^*&^$5S]r'f ^TiM^L^-To tMWct^ seam «MHffifl©®tfgfl£ftTI,vritfs seam WZZfrT-femz. 
ri^CtaW3frO*1"o fc€U seam «<r&39$fl#£ blender tf$jfcr£3PS0(is seam flQMSjtr^Tt#l^l*/uo 

IfcKBffl&aWCSftWiraOttS^t, seam£olt3*#iiffi£&ito3£&fcfc<$fofc9i;1-o #iitt^©«t?IC#X.T*T<e$^o tf^lZ 
Ctt*B*f7fl»#?2&£ h^s ¥ia4*#«H#oTL^, h^feS^<^6^ls]|ia«J0Fjf E lL^T-^l/(cj£(f«t9fc%7.'Cl^to MMrSi: 

ft®£fc|-tfclWT\ 5©*Ml£fi5 seam tOltSt. Bliflfefcli»Jffl^S/a6©T\ gllttlC*ft£ltt?gM$tirro &5i£M$£lZ seam 

seam mM&l%W*fflV&t$tiiW5i>?£%t 0 M?Ll£* ■CDf^ZfVUX^fL'ClVBfc*, IITIfc&Siai©^&ttgK£fcft3fcib, HP£ 
iZliT^^vS&SfcU^ttA/o rtfrb, seam ££8L£to Z?tSi:, Si©iEffi£&iRL"C Linked FacesCiltifl -> U> 

Bl^(*a)«J:9&£«r>!*fJ!CDfea)SS§lt5fc§tt, *WM*U:»oT seam £ottrr o 0"J*tf » JEmmaMh^mV^mmftZ^ZlZ 

Unwrap 

(SUB) 
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Suzanne ®Ji§8$££ 

MMtlZmt 3Dta-"Ct^"CSWt5Cfcfrbifetf)* LJ:9o BBjWWRT* fe6s JJCUBWCt. 3D fa-T 5 MeshOrl/a) » UV 
UnwrapCUV Ml) ifctt U SiilJKU Unwrap (M)£Slf£?. 

UV/mfcEr^^KWet, UVs(UV) » Unwrap (SSI) ttdt E £teoTI^UCfctfT?££?o Ca)75&l*®t*T£Jgl8U ttl*TW>ft» 
Face(®) » Unwrap(jgF»1) » Unwrap (SFwl) tfT^aMi. giRStlfcffllZfcSt^T© seam ®0f£»tt;££j|T7r7vi7 h© 

blender (i JMIA9a)tMF^n20tt^te 3D ^-;U*/i^7lCfc§ift^t^JUT?3l^*to 
Angle Based (7>^'Jl/ / K-7.) 

Conformal(^Fft) 

LSCM (Least Squared Conformal Mapping, g/J^fgtia¥fc)£tel^to ffi£&7>?JlA-7iat^TiE$tt£(Z£2> UV 7>>t°> 
7^&9^t ft\ *7"$h£ h3WHH&B«*<«#*to 

Fill Holes (ft£Jltf>3) 

Fill Holes(^aft5) UV M^ft~cm&0G)3£±£lfr£; ftfc^SSiLSto 

Correct Aspect (77^7 r-hk©liiE) 

®ff ©77A7 h]±£#JiU£ UV 79lfXWo 

UseSubsurfModifier(iB^fJfi® : EfV77'f7^ffl) 

subsurf : ET-f77-f7iiffl^©H^teS^%tf.Ut UV W&VHt* 

Margined) 

UV island ©PalPra 

Smart UV Project 

(77- r-UV&i;) 




r 



£^*IC77- r-UVf§:i^$? 



77-hUVS^(J«lfrli AreHmapperfciW*tlTl^Ufc)^9i:. ^vaCDftrf ^blzSoi\£ seam 0 »<Wftir£ 

^HUS/i^7C0|SSA^JUT-y'r>aa)M§873^S*lll^<iSS'C^t: 
Angle Limit(£iJf frJPI) 
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Island Margin(fij(Z>5fcS) 

UV island 0)®&$dkto£to BrttflWlHSfcT island (DfflmtftiXUytt 0 

Area WelghtCPJT^X'f h) 



Lightmap 

M h7f^t^ (Lightmap PadOtt^aCDffi^SIftS^ 1 UV mH-mtolZftlto&ftZt 0 ^ \-?*)-?\$%)fo t f-hM§£Z®tofts UV 

1O0>te5/:L"Pft£l/tttfltf, 5»-Jk07tf7Stirtr Selected Faces (jlJR 55) EltlZtSCfcfc All Faces(±T©!5) (ZtSZfcfcT^to 

Selected Mesh Object(SiRLfc*r>:L#7$/i!7h) #7i/3>(i*l&©*r>:LraUT£a.£* 0 tt^Ctt, J^SkSHE- K T?&f8©*r>:L# 
7$/i>7h£iIftLTfr6 Hilt- K IZAO, f-JWf*ffL"C<€*l^ 

Share Tex Space {tOT.J-'vT&T&G)^) 
New UV LayeKfBiUVM'V-) ) 
New Image (ffrJ&IHi) 

Image Size (B&tKX) 

Pack Qualty(;fc0fiJl) 
Margin(^S) 

UV island 0^Jf £I££Lrf 0 f&fi&tfSlMifcf island ©IB]|TO£<fcg£?o 
Follow Active Quads 

Face->Unwrap->Follow Active Quads (7^7x^6 E3 ft fl^SlZ^) liiHR®frb^Ht5®Jl/-7^(®©^^Jit^fcoTt)fei:"oT, 

Edge Length ModeCffl©^^- K): 
Even(iSj-) 

uv ztiTmmz&ztt 

Length 

#JI/-7©UViaOS$G)¥i&M-7 
;±SL"C(3Ll\0li, tii#6;£fc&379T<r7&e3ftfl£l* UV £fil]©k®~C\ 3D ffilB0)fea)TH46l^:l^Ctrto ttlUft 90glzSr»1t5lC(i, 
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Texture types 

• Procedural (7D v- vVJl) "fOT.^^ 



SI Voronoi 
Si Stucci 



:E3 



a Noise 

SI Musgrave 

SI Marble 

SI Magic 



S Image or Movie 
9 Environment Map 



SS Distorted Noise 
SI Clouds 
SI Blend 
None 



Image (Mi^T^T.^^ 
Video (tffTT) 7^7 




m 
m 
m 



Made 



9 Image or Movie 



9 Environment Map 
SI Distorted Noise 



Combined (M&}±!223± 
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Volume ( tK'Uil- h) tOT^ 3 ? 




~ 

m 
m 
m 
m 



S3 Musgrave 

E3 Marble 

Si Magic 

B Image or Movie 

fl Environmen* Map 

SS Distorted Noise 

SS Clouds 
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Procedural lextures 


S3 Ocean 


ss wood 


S3 Voxel Data 


Si Voronoi 




S3 Stucci 


■ 


1 S3 Point Density 


S3 Noise 




S3 Musgrave 




SS Marble 




S3 Magic 




[ Q Image or Movie 




i Q Environment Map 




SS Distorted Noise 




SS Clouds 




SS Blend 




None 




X? louds 





The Texture Type list in the Texture 
panel of the Texture Buttons. (Non 
procedural textures darkened out.) 

Z©@©r07.f VI* 3DT-To t©El*tSi:C5(is ^T'tofcO-Jtlz^fcaFO, a?hSftTJl«li1' ©fcCSTtOfctfoTMiLScfc?!;: 

A/o CftMSl;:&3Cfcl*£fcfo£fc9iHifo:a^^ 

• Blend 

• Clouds 

• Distorted Noise 

• Magic 

• Marble 

• Musgrave 

• Noise 

• Stucci 

• Voronoi 

• Wood 



Noise Basis 

^ft? nffl^X^-aflBlendertDT^?*!* (*Tjy<c;v>7Jl/^;C£l&UT) ^XOTife Noise Basis 0tt£&tt$, T0*?*a>£flt£tt 
fflc?n2.7Jl/=f' l JXA^J.-WiH : RT'#^to C©'J^HCli % tf'JS/tJKDBIendeivM XWldllXAite^llTli**, Noise Basis li^P 
i>-V*hf9?&**iW&\zm$k\Z\,$t (f$(ZMusgrave) 0 

Noise Basis tt, r!7a?v0fllii&«]fetttl££BBU$* tf^U-tt Blender 2.44fr6): 



# ^ # 



Cellnoise 



Voronoi Crackle 



Voronoi F2-F1 



ft ft ft 



Voronoi F4 



Voronoi F3 



Voronoi F2 
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Voronoi F1 Blender Original 

Noise Basisli$b(Z20©I££tf"5If&"£\ ^ft&it&tf] Blender Originall;:ifil*fc®rt: 

• Improved Perlin 

• Original Perlin 

Nabla 

Btendem^thiftKZ^nV-V^fOTsf^ts f97.?\>?v\?y9(Dm%%tiMtZt&ZT , )l\f<(Z)'Z&mi : £t (Blend t Magicl*0iM 
tbT) 0 ^tlli Normal t Displacment Maps {Zfc^TWWCt a ®}%(J)&£lt Nabla Number Button7t^>-CfrJlftl£ft£To 

Mapping;t;iguD+MX#'5>£temT.7Pv-^ 

vmmnmm&mzftzi^m-s. ^m^ft&tmvTOT.^iz.m. ^m^om^t^x^z^^t 0 &mtt&mb 

TlvCEMtf&Slil&ofcbs MappingA°*j|/C No RGBlZ^JO^T-Si^H^fcO^to 
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Procedural textures: Blend 




Material 


Both 


Q Show Alpha 




▼ Blend 

Progression: _ 




Horizontal 




Blend Texture Panels 



Often used for 

ttfcO (with Stencil), ifettjg* r-^/SUtOr^t Mapping: Normal r-U^^fflLT) 0 ai£'(:Hi:l*"Cfc#£ 
UcfcT fi^lr]£i$FflLT;^2^V>K£fEjrf 2>i§£, MappingMl^Jt£A^t3<&gtf&l>&eu No RGB^fflUfeltniS'feO^ 

Result(s) 

Options 

Progression 

Linear 

Quadratic 

Easing 

Diagonal 

Spherical 

Quadratic Sphere 

=&7cCD7|f-J|,WC> =ft£ftU5tn£fcs 
Radial 

HorizontalA/ertical 

JifT^lRl*ia»ffl-IaHEl>o<OiSL*t. 
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Clouds Texture Panels 



Result(s) 

Grayscale 
Color 

J4XH % RGBfifC^SEtS 

Noise 

SoftSfcli Hard, H>r^ahfc$/*-:7*a££M*3 

Size 
Depth 

m&9i<l>Wti!lfrZ&^^ (Ken PerlinE 

ts SIGGRAPH 1985^0^lliS^b0, tfi©M*6iH* "An Image Synthesizer"(Z^B=t) 0 ZCDtf-tt^flctt, Perlin^-f tftlti^To 
y< X^-7©#Blenderr5^V (^P/^fcS'ltfJWD/'fXfclHK) MIX "Noise Basis" f07.9\»0)±J&[Zif(D7)^JX 
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^Uy-y^iWOT^^: Distorted Noise 




Distorted Noise Texture Panels 



Result(s) 

wis. 

Noise Distortion 

Basis 

Noise 

Distortion 

Distortion Noise if Basis£f£W£ J 3 L X.3S 

mmmm 

Distortion Noise \t s Noise Basis ^^©7^l/5ftbMWT5tf;^a>£t9, /Vf^j5rK0Wte->ft£JifcLST« 
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^Py-yVJkr^^V: Magic 




Magic Texture Panels 



6*9($ffl$ft*tt/vo "nmT}$"lZ&mt%Zttp-C'Z. taWrtm Mapping § Reflection EftJEU JtKWS^TurbulenceT-^fflU 
Result(s) 

Depth 
Turbulence 
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Procedural textures: Marble 




Marble Texture Panels 



Result(s) 

Soft/Sharp/Sharper 

Sin/Saw/Tri 

Soft/Hard 

Size 

Depth 

Marble0l+3t0;3S$ o &fil£S<*3S£s m^t^tVO)tm^mtS:<t^tt\ TJf<(-)imft<U03:to 
Turbulence 
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Procedural textures: Musgrave 




Dimension: 1.000 QK Intensity: 1.000 1 
Lacunarity: 1.000 J 
Octaves. 1.000 J 



Musgrave Texture Panels 
Result(s) 

Type 

• Hetero Terrain 

• fBm 

• Hybrid Multifractal 

• Ridged Multifractal 

• Multifractal 

ZtlK>Q)J4X<l)Umt* Tjtt\-V^-)l%£Xtcm£lW-yZfcK^(D±\zmffimZ3\:-tZt£0). Blender® 

Dimension 
Lacunarity 

Lacunarityli, TOJU-f ^^V©#U'f-\'-07 > 7- l J>^§iJ^L^to ^■iiJPU'fV-tf, tf*:/E*Lfctta>«lWD;Ur-JlSJ*o;: 
ir^SP^L^to tUtt Lacunarity = 2 -> Scale = 1/2 original. f6ffl:0~6 o 
Octaves 

OctavelJ, 7?Wh&7t^\acwax\tffiMtftmL^ 
Intensity 



Offset 



fcfSfclZt, "Fractal Offset" iHfcr/fltfcD, n MW 70HSa>fiiKtllfeU» tH*$tl5A>^7^©^-^©iS$$^L*to CCDLtlM 



Gain 



0, iIJP^feMtf^g^(C?lc!tiit^;irto t5H:0~6 o 



Details, info, download: http://amrc.altervista.org 



Page 669 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Advanced Mapping Blender JAwiki PDF Manual conversion by Marco Ardito 



Procedural textures: Noise 




Noise Texture Panel 



Often used for 
Result(s) 

SIMM 
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Procedural textures: Stucci 




Stucci Texture Panels 



Stucci fOTJfrtt . J4XM%&*-7AZ[jTl^t 0 
Result(s) 

Plastic/Wall In/Wall out 

py^^'j9{*mmo)Siucc\T\ -^-waiis" iistucci^o(t§^p^©«iuT'to ctiii, KvnyynoUcmmtoummn&T-t 0 

Soft/Hard 
Size 

Turbulence 

Stucci tiW-0))%£ 
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Procedural textures: Voronoi 




Voronoi Texture Panels 



Result(s) 

Distance Metric 

• Minkovsky 

• Minkovsky 4 

• Minkovsky 1/2 

• Chebychev 

• Manhattan 

• Distance Squared 

• Actual Distance 

Minkovsky0|££n3a-tf'-tf'£ar£SiItf'&D ( Exponent ft"9>) , C©filT-S6K6IIIIS© Minkovsky ffift (e) £sfc£L£* (x e + 
y e + z^ 1 ^ fStfl€fc Manhattan S§SbiKb9£±fifcU 1*SICDffiX"(iM&±filcL ( 0.5 T? Minkovsky 1/2IZ&5). *LTSlMi&T:(i 
IE^0i2Jl/€±filcL*t( 4.0 T- Minkovsky 10.0rChebychevtIfe3)„ fc©T\ (^T^TflMMS^iaS^ftlZ^T' 
1" - MinkowskyOTA'Jl— va>T"To 

Actual Distance/Distance Squared ^>a>&ilt5i:, ^^IlJJ&^^CO^^^yfetJKCtSCt^ttto 
Feature Weights 

VoronoiA^JKOTSPta&SCtlbO)^©^^-!*, ^CD^-'J-JEftOHiWUrt^t. Ctll*. T^T^Vfcro&WfgCDSESifc, 
SgKi* HJ^lz*^mjrt3fe&lzteE$ft£* 0 z:n6a>fi&£ll3S£*3z:fc(zj:g, Ri*BeL^SS**l5iSSlzitfe-l*§c:i:*^?#S 

to 

Coloring 

4-3©I££ (Intensity, Position, Position and Outline , fcjztf Position, Outline, and Intensity) 40(J)MU^J^X^^s tOT, 
For a more in depth description of the Worley algorithm, see: Worley Documentation (dead link). 
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Procedural textures: Wood 




Wood Texture Panels 



Result(s) 

Sin/Saw/Tri 

Bands/Rings/Band Noise/Ring Noise 

Soft/Hard 

Size 

Turbulence 

Generation 
Coordinates 

llt)^7c©TTC0ffllzj:oTT{775 i ^SS£^:Sl§/hL*Uj:5o 
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Image Textures 



fflfgrimage Texture (Sfcr^^Jdillil^ RGB©£fI(fcJ:tf7J^^^ 

T^y^VHIIfcLT Image or Movie O^StliKl®) SftSfc* Image, Image Sampling, Image Mapping (M#/li^tt">^' l J>^7ll 

About Image Based Texturing 

W1£&IK0/NF<LT<£$lV 64x64 ®m<m 128x128 ©Mfc© 1/4 LfrSEIf #£>N*L*-t±A/„ 

^•JfcS^&l^T^JffltSfctf), ®ftT^^^(i20^^"C'gi+§^t;S0IE^^^t^#T"to #J*tf 32x32, 64x64, 128x128, 256x256, 
1024x1024, 2048x2048, 4096x4096 Vt 0 



UN^lf>(fl*>l9j'a^EfKA»*0^^.±H£aM«C(i* UV7'>tf>^$tlfeSt.fetlli, £JdtS© (procedural) 7tU7JI/^t97. 
fabric(^/S^©7T l J7Jl/)r3D5^(SJ:<fc0Sto 

Workflow 

1. ^yafrfEoC, 1 OfeUh® UV 70 r- K Unwrap (563) LrT„ 

2. ^r>affia)7r'J7J^1OJsl±#0*t o 

3. uvb'f 70 h^r^^vo^ttffliz^ tn i&.±mmmsto mi*? n*»a)*tt"off i^t*. 

o UVIfV'50^>r-"0(ZM^i%^iA^(^^^b)|gftL^-r 

o Sf#©7T'J7Jl/^ UVlf <90O KOfflflDIHSl;: Bake(j££&#) LS* 

4. r#t®W^^va©10iil±©^ttlZSB*$n5J:?IZ UVT{?7fvi:LT®fflLito Ctllifc<S/ufcS Map To(ftj£tt(7)<M7va> 

o Normal(;£$I)(Z^ltoW-C;i»ia]#IZ^ffl$^, MlZCflr^Lfr^*?. 
o Specularity(7»^i : 7-/Sitfe)(C>E!ffB^ltT!|f j£SBr£o**Hi L3HfcS1*3 

5. itt^*©&siem^sfe«)f^^smto^*3ii*to 

Using Images and Materials 
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W&*ftU®^yV7uy^LT"m#i#)%Ut>. UV*Za-lZ&3 Export UV Layout(UVIcg£l977t?- h) y-JI/C UV®a)li|[5fe|$^#L 
Creating an Image Texture 

Blender T"iM*£fE3(Zl* s Jf*- fi"C*9o53tlfc ft£j®Mfr. T^h^KroBlt^Si^H^&OSto &©73£r®fclZfe 

• MM>±&fcl/C Vertex CoIor(TI^-fe) S^S 

• i/-y~C0)*y*si0)M.1t § CttL^rHM Bake t*C**5&ft3 

MtftftofcS* Blender ffl^a^O) Texture Paint(T97^V^>r-) WSEff)iHM-f > hTTJT^A'ffljfe'Cg^fro 

Textured fS®€- h'CTSfc, T97fv£ 3DEi-"ejUCfcflW£*. Dh€WT Game Engine Tftf^5l^p***T**to fc€U 
U>?t3fc£li7TU7JMfo&SrCto UVr9;^v£teoTU>#U>9^3£S/)IZIi, ^vzLlZfJO^Tfc Face Textures (®t9 73^)7x117^ 
tfi&STt, 7TU7Jl/0i£^t*Jl/3I#$t75/i9 h£?Ty7Jl*3flJnU Face Textures £*r$KfcUi:1- 0 



Examples 

&Mm<m& fcftoTMfc @£{I«&3«IZ??>rBump Texturej (/t^f9^V)WIT?t, JiB£^3^ fljll^C*l>*&rafrtta> 
o^^JSI*5t©3*$^t30*to ^(DmmmMLZ. Specularity(Jx3tft)0^*7j£ Blender £Jtii**2iCfa(J t C***« fljifoWffOfefeS 
ftfcOLfcCfeofcOLTl^jftTiisDisplace^^ 

SiJ©«iJfcLT, IIIiJ:<gPn1^1 , <7)T-7lZ&0rro S$liS*ftfeJ!Jia>fe£l#o, ShaderlZ^ofc. Sub-Surface Scattering WJV-77> 

• fe/Colorh;£fct/Normal mQfttfrtW? 

• t473\/<7&-J ^/Displacement ffl0&T0lH!H»tt0?97 

• &&/Normal ffl0Ufr^j£Ji»O)P| a b Ji(7)7«>7' 

• fe/ColorfflOD-lbSECD^ 

• T/^zo-VSpecularity ffl© 

• i/>tifiiwzii,^©sijif^feaj^©7;i/772iB^s (Mmmiy.j 

• JUfflft/Ambient Light tf^LLfrM5fc6&^fcc:©T^*©ft 

MtttWWftU BlJODf^^Vf v>*JI/*ftoT7^USto £7y7liM#^S'J0l#14(Color(feK Normal (&fft) » Specularity (JSitete)) 
IZf£fl5Urf „ $'f , J>^r-^5iS^T^75 : V© Repeat CJtf-h)^ Size(*MX)£fHSLTi|£giItH^ >h£<"C$J£©SlVt9->&fE3c:fctf 

Layering UV Textures 
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&®m®±?\Z.TfrP>m\zm.to£ftVK>h£to Z0)tdh[Z[t£?Z0)M0)&&£ft^ UV tO^C^^SI &m%t 0 *C Procedural 

Material (7t'J7JI/) » Texture (tO^V) » Mapping C^StTXfi /t*JI/C UV frUtf, 7^£lZ[^l^7££fi£t3Zt£^0SL3:To * 
©ftiJT-li UVt£3>?*S "Head" fc£^l7*Lfc 0 ^ttllis ^^SftlSS^r^^Vli {NmM%&oT?y-?$ft£t „ £0tfijr±£t&2> UV 

ir'^bCDT^^Vfe Map Inputs UVTO^TOtfarttlt, Color EflUBSttTl**"*, •(b|J±©T^7,5 : VlJfe03D2.^^Jil^(Sig0^"C\ ±£ 
fcfeSfeflT^^tf&lTTjl^Tl^^ 60% tT'MtL^Uco 

<t^iZ«a»^fti**to ®«T^75 : Vlifeei-tT-fe<, }£fg(£fcliAy7L JStf* fcSLMi Influence (^ffl);t^Jl,-C^^$tlt^t!jffS0M 

MC0oW&oTig<a#£er^W C©®«SfeT?ttfe<SpeGularity(Slt3fe)Mffi$ 
tiT UV 7?tT>tft St ct L VC" Let 9 o 

&<)AIpha(7;i/:77)ICftfl3$t!^*o*^^ Emit(f£ft)(ZttJ£tt(7£ 

to 

U<^#ZdCzniife€0)7KllJffl-ft"C"r ! CZT-|ftW$nfe&b^5Zfcr*€£0fe^ii^lot,Sifi©BlerxierT-aiSA3fnfe Texture 
Mix and Match Materials 



(7T'J7JUZ);I£t»P[]) 




£0)W&0) World C^-JUH)!*, ambient light/rifflpt ^#oTL^to ^^JKSTI^^Vr-irffiT^^^'^bt^lCU, JWIfflfttf) 
*»«|-t5R^rt 0 fe£ftffltSfS:£G>lltf>G) Cloud/^0 KrS^V T-fttlfefciUfa^to ^HJ(c3D?.TI*liTI^^'f >R'^felZ 

& fe 0) bb^ ^ izf ' 6 LT ^ T btlT I ^ t o C©1f $ g J.- tf-7Za7J I^CC*C©«#S#!Btni*» *9*&fctBli:MMfWl5tt1 , T? 

to 

IZ UV7ylf>?£fTfc&lvC"<€$l^ 

7T'J7;HS^rM^S^S!llCUTLmii» UVT{77.^i:TI^^'f>r-(3Dt:'a-0'f>K , 5T;'V)$ls]B#lZ^^^-ro H^feli UVlifWfv0 

• UVT^^vtf-SJSIZ&gStfFace Textures (Mt9Z?*)) 

• ^LTSHMC: ambient light/US^ fl*MlftlH8L*t 
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7T'J7JUi3oi:fc, WfeO^li^^T^^vrto MT-OZ^t^mzZftZii. ±^©7T l J7JI/felJ^t3n^A/o 

^^yvmTO^w^m^Kzi^z.tt^m^to »*fe©*feii^^n-r\ T^^tftetmri^to Ti^^h^fr&iifttf 

t-KI^O^z.-Ct^fe^iil/; PaintC^ >K) » Set Vertex Colors (TI,6fi0i3:£) ) £HftL£Lfc) 0 mia®0*&0l£ft#0wl;:7^ 
U TI^fei:®T^^V^W^(ZU-Ct^-rc T^7>5 : Vli7Jl,77©mfe^7^U. ±£t&37T'J7Jl/07Jl/77fiI 1 .0 iZfllf £f&£tya^-f D 

T^^vroafe^^-ii 1.0 Vs 1.0 x i.oii i.o&0T'('>£Ktfc&#mi£izt^ 

ji/T^^v0mfe©M±Hc. oso o.o ©sp^ti, «*7TU7JKc^i:^j$$n"cig0^(z^o^to ^yy^iUoz^ui\m(^-ma\t^m) 
mm^y\~tm^n(UL. ^vt) . ^y^nrcU^t^yo-^vm^nzw. ^>ht^fe$nrL^**©^iiefe© uv 

T^^0^W>9felZ»oTl^CfctfW^ 
L^toUVT^^^OigO^iiHlclilKUV^U^^nSU/co 

*£0w(Z«£^OhtffiT9;^v£^^ 

-O01H££;Iti; |ii]B#lZj|*?>J:9i;:t3iaa7Jl/77fit£^ 
^0T(Z&5 UVT^^V^ilfrL"CM^§Ct^"C'#Sto 



^$t0 UVMff $Mfe2.^;4liLKo^#^.enSt: 



• Composite Nodes D^/lM/y hV- K) 0 AlphaOver J- K£&oT2MM££/£U~Cft#Lrf D Z0)W&% UVt^;^v£:U"CP?t1£ 

• ftu^y\*yuy?L%&oTwm7)i77£m{ J zimi$to znmmmn uvfoz^tizmzst „ 

Mftfl^T'^JI^iijOMaTi:, miJ07T'J7Jl/07Jl/77fii£ 1.0 5fc;1(;:Lirf „ 

• Material Nodes (^)7)\,J- F)0 AlphaOver Mix J- Kfrf£oT2ta0iMfr£-f$b. ®07T'J7Jl/i:Lr^?3-D@0y- K7t'J7JI/ 
£^9** „ ZO)75 : £V[* {JV^y&io&m'Wtthjo ^^©7T l J7J^^o-C®lZ7T l J7Jl/^|iJ0^-C§€(trtc 



UV Textures vs. Procedural Textures 



(uvT^^vt^Pv-vVJi/T^^vrohklx) 



^T'^JI/T^f^^t^'Mtf' UV T\ Color lZ7^Ltliff T^^vr&S&b, UVTOZ^tmmzWtf „ +t-T X^7t^h0^M 



Mff£*r>a0MfRrS0MfeJMIz*J]S 
lc-f£*tl£ttl7 



3 7TU7JWSijo^Tbnfet^T0®ic-js^js#it o ^^^*r-fcscfct-^ra&scfct* 
o 

Mapping 0 Size XYZT'T^^V^S^^^.TMEt^'f WQ^t o &QiEU|Blftttjl92a. 
0*£$(Cft9£t 

Klli^lC normals/;£feKA">7) % reflectivity/Sit* emit/S[|«L t47CJ\s<?$'j hfcjitf*© 
te^<0>^>a0Mt@0^ttlZt^ffl o ^<T^7,fV^;fa^tO5yffi^LtOtT'^t 

W]£(J)fcZf0Js?\>m(D UVM70 r-£Htt Noise ^W#0fc§Dt-07P v-vVJl/T^^VCt 



-o0®lzt<$/vfiJO^Xbtl^t 



^S^fe^TF: clouds/C^O K, wood grain/^ @ , marble/7— ^Jk nolse/y*f X* magic/7 v' 1 ^ 
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fctf&ttltSfcs HSiSll#LSto 9cft0)£?[Z Mapping (7s»t?>?);t*Jl/fl) UVffi^7^v7.TA^^9i:, ^tfc© UVT97^v£EiJ©IIHilZ*t 

Settings 

Image 



(®fc) 




Image Sampling /t*JH?ttA*77'fJ^liS'C"#Sto 

Image or Movie Datablock 

Browse (5351) 

.blend 774JI/PJ>9£nfcfc©fr6&fl 
Name field (=SffJtf!) 

Blender P*q"U'0^fl 

F 

iS&f^f *0 Fake User ©f^fig 

+ 

FoUch-CHO 

□ >t::L-5l*tt3IHi£fl!t 

X 

Source (V— 7.) 

Generated (£f$) 

Blender fc"C"£J5&$tl£IH& 
Movie (WjU) 

Si®77-<;i/ 

Image Sequence (ilSSif^) 

Single Image ( it- IHi) 
*!4©®«77>fJl/ 

File for Image or Movie texture (H^frMiST^T.^Vffl©??'!' JW 

Pack image(ttti//t<s#) 

WHH&M&O) .blend 77^f JH^lCfflftji* 
PathOtT.) 

File Browser 

^U^r77<Jl^7"^ifffl#^>tra-9F*3(Zfe5gij©®«SjM^"C^1- 0 " Shifty L 6 ^WlWMiSCDHftTKJWE 
Reload (if Mffr) 

77'fJK0S^*a*o®fifeS^SP77 ,| J^-e/a>"CM«rbfel»tlS:ji:^S-r 
Input Color Space ( A^-feScfsl) 

XYZ 
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XYZ £RH 

VD16 

gamma 2.2 sRGB SFalfrb©®^^ 
sRGB 

mmttou rgb 

Raw 

Raw £f H 1 
Non-Color 

Linear ACES 

ACES linear £f B 1 
Linear(UZ7) 

709 (full range). Blender M f'f^T" l JZ7feSia o 

View as Render (ta-lZtJSffl) 
Use Alpha (7Jl/77^ffl) 
Straight 

StaBLfe RGB fc7J^7WtJUifEM$ft£1±/uo 
Premultiplied (^S:;^^) 

MliflMLfe RGB lf^i2JWiiS^07JU77fiHZ^jf$tl*to 

Fields (7-f-JUK) 

MIP Mapping cannot be combined with Fields. 
Upper First 

trf#7-r-^ K0IIJ?r? o ±&>f-JI/ h"£5fclz Lit B 
Lower First 




W&fOZT 3 ?® Generated (£jj£) V-TJB 
Image m&)lU)l 

Generated V-^lZlilf fflffl^*/3>^fc0St : 



XirY+MX 

Generated Image Type (S.f&Wi&M ~7) 



Blank UTj?) 

UV Grid(UWW) 

UW^t: >?0t7 KfflWf KS^JtLSt o 
Color Grid (#7-?^ K) 

Float Buffer 



Image Sampling 

Image Sampling «#tf>^J>tfNT*JUT?tt, W^^n*Wktttfc*UWT:%£t o 

AyvayoimmtzMz, \,\<?tm*ft%#LZt 0 m^mmmmnz^mo) jpeg7?<oi. m^mW\ 
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£j$£tU Aim* 50% B>7JU77flHfJ#ottt**. 



Alpha (7JI/77) 




3tWS©1fffi$ft#T"#5 PNGtTGA 7M JMZfffflL*1'(BBrfHliBtfi07JH 
77^ffl J) o iffl«©7Jl/77filtf 1 .0 J:0/J^tMW»TM4*7"yi(? MflW#ttU 
BJ»9, ^5lZfe§t,©Mz.S«fc7lJ:&ST:-U«t7 0 £: M^®i»©7JI/77^ffl(Use(^ffl)^7 

Calculate (lt£) va>) 0 &t°7tJl/07Jl/77fil£flMi 

iS^G) RGMftaMPCUr7^77fttm:L*t. H (0,0,0) a (1,1,1) Bir&®fc©7JI/77£it3f (Calculate (at 

est*. ftfe77W«TRfe©a»ttt9fc, mmo)&?U¥&mzT-2£t o 

Invert (S$e) 
FlipX/YAxis(X/Y$ft£Jx$ E ) 



Notrnal Map 



Calciiatc 
Irwcrt 

Hip X/f Axis 



m 





Image Sampling (MrtJ-^JXfl/t*^ 



Normal Map(;£*|7y7) 

a jjMfft^fflizfflife-rsi^stfteo^tn A">77-^^fei7->7 ^n£<egFi\ n 

Normal Map Spaoe(ftH797^HI) 

Tangent(S^) 

Object(*7'vi7h) 

World 

Camera (^y^) 



Derivative Map(^^7>>7) 



MIP Map(=y7>jtf) 

J&£ft3:?o Ctltt^fl^MWMfcL**. T^I/KiiZOttT'^li^&TN U>#U>7"iiJt£fi±£tt£t (?-AI>S/VC^ 
UMXSto T07s?\>mf%{Z>l^<U%t£. MIP Map Z&ftUl^ts MyftfeaftffrU&itTl&ffmttZfrbLhtth,* Zti&7 

MIP Map Gaussian filter(^"0v7>7-fJI/5-) 

MIP Map lz3R(fr^L\ SieifeCatlxT MIP Map 0tKX£'h£<Lrr o V-/»I>2/">Tftt?f(?X^P» ttC MIP Map t775^ 



Interpolation (fiPsI) 

*7Ct8k, EWJ^W 'J77xtf£ttTtu ^fltfWUDMttlttf 
to *l^ffi*LTtW'<o£03l9£T o 10x10 t°7tJK7)®f£(l(tl ')«*ftfl:ffi:* 
MffT775 : VJ)oTv5JI/il^0crispness(7 l J77/I'>y©B^lg$)$^/cL^^(i ^UmmWCHh^Ucmi^TOTsf^ 
Filter(7-fJl/5-) 

U^'JV^s MipMap k Interpolation ©^7va>T'^^n?.7'fJ^-©^^$"C'to r{77*f V$Ifiofe*7"*>"iO b<D s &IZW&0)&W& 
&<DMMZBfeQM*WMfflSi7tit%* Z0)W% 1.0 frb 0.1 ifijZirCT(fr<£$LV 

Texture Filter Type (7-fJl/5-fIH) 

®ft+J>7U>7'ffl0T77^-\?7^l/2-r"to %«t7kp/xe/(tf{7-feJU)^p/cture e/ement(tW*-©£li)£^T«J:7i;:, texeKfO 
tJWtt texture e/ement(T775 1 V©^)^aU^to t775^ (2^x77^^) £ 3D€f JU3DT;f%£^)(^J£tt(t2> 
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Box 
EWA 

Elliptical Weighted Average GNn&2lnS¥tt) — 1980^^IZ Paul Heckbertt Ned Greene tfMftLfc, St^G) 
Eccentri ci ty ( te >b $ ) 

FELINE 

FELINE (Fast Elliptical Lines)li. f97,?\>£fflfa[Zfotty±(D&mT! l WJ3&0)B£&iU'iZ. U^'J^'M^ 
Probes 

SSOilo 1 m 256 ST-CDSiSftX-to 

McCormack, J; Farkas, Kl; Perry, R; Jouppi, NP (1999) Simple and Table Feline: Fast Elliptical Lines for 
Anisotropic Texture Mapping , WRL 
Area(I'J7) 

FilterSize(7<rJl/$— MX) 

MIP Map fcfflFa1T-{$fcft37-r;i/9-G>*#£rt 
Minimum Filter Size (S/J^-fJI/^— tHX) 

Filter Size ©^SStf^7irJl<^©S/h7'fJI/$-fltLTffiL^t 

Image Mapping 




Image Mapping ('f^-y'7^t°>^') A°^j|/ 



Image Mapping /ttJUCtt, SDtTi^WW&O^yJ^ISt&nitttMfflZ-Ztte 
Extension (Mil) 

Extend 

CipWJstf) 

Clip Cube (ttftWrt) 

£f*0WUMT-tt 0.0 ©7Jl/77littfii$nito 
Repeat (fiOilL) 

®«£ «i» IS] IZ^OM Lit o 

Repeat(iiiOiiL) 
Mirror (5 7—) 

CheckerC^i^— ) 

W&0)?xyti-W(%T-t e Mapping /t*JW> Size &M0)fSL0)ft=f- fcfttlSto 

Even (WR) /Odd C^&) 
Distance (JE§ If ) 

Crop Minimum(t^O^#ft'J x )/Crop Maximum(tf]9tS£S*:) 
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Video Textures 



9 Image Of Movi 




Video texture 



Options 
Image 





1— H VideoTextureHelpBlender.mp4 


F k> cis3 




Movie 




D:\VideoTextureHelpBlender.mp4 




Movie 4359 frs. size 480 x 360. RGBA byte 




Input Color Space: 




sRGB i 




\fT*T97,?\>m(J) wan iwi 



Source (V— 70 

Movie (ft®) 

Image Sequence (iSSSlf^) 

1tifcr^(D^W{£774 JlZWifr 5?mW7\s-L%mhT!m£St o WZV-?& Image SequenceG 



Fields (7-f-Jl/K) 

^tcomiom^O^-ll^t^U^T^y^-Lt^-y^n^to Fields tfV>?'J>?c5nfcc:cK Mff © 

Upper First (±ffi3fc(<8 »)) 

tf^7-f-JI/K©IIIJ? - ±te7^l/ Ktf'ftlZ&OirTo 
Lower First(Tffi5fe(^IS)) 

tf^7-f-JI/K©IIIJ? - Tte7^l/ Ktf'ftlZ&OirTo 
Fields C-f-Jl/K) 

U>^>7"c5n37U-Aa:07<-JI/K^^ 
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Frames (7 U— A) 
Start(BflS&) 

mmiv-'jymyn-rtmmteyis-L 

QffeetGtTfefh) 

Match Movie Length (IS® ©S^t^-^) 

Auto Refresh ( git) Mfr) 
Cyclic(^OiiL) 

V-^Kll^il/veii^: 

Use Alpha (7Jl/77£f£ffl) 

®fiftb7Jl/77^*^0'fi$g£f$9ft\ ^£I^MI^t5<Z)ft;|itfrf 

StraightUr-U-h) 

®lt£ RGB fc7iU77tf0-feJUtt^M$tl*1*/uo 
Premultiplied(7'J7.JW : 77'f) 

WmzfoZmitc RGB t°9tZJKS®ft©7Jl/77M"(:^S:$nSto 
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Texture Nodes (TOT!? 3 ? J- K) 

T9*9\'%mfrWtiT& iJi : ,t;0)W1ont[ J T. Blender lZ\ZJ-FlZ£ZT97.?\'£j$.v7.fLtf&r)tto Cftfc&oTfes fcSlMiffeG) 
Tfra^VS Material Nodes (7t'J7JI^- l^fc iaCT D5%7iia»£:frt*, T^^?»S^SCfcyg»^T, 

y-KOHM ("noodles") lZ(*3Sli©3 ; Lfflfi*J&y-h"* t #*tl"Cl^to input(A*)y-KfiHer(>fJl<$-)V-h"(£fc 
IJtransformation(E^)^- h")» output (t±J*)y- K"C* 0 C^Lfcy- K^LKort^MlCiS^fl^iAtj^r^, MCO^jSTiK'CtaW?* 

Note 



mfcQfOTJf-tfZTVZ?*;- KfcttSEtt, Node Editor ^OK^ (eng) ^ia#> 'Vjtf-II&S "Texture" 7-f 3>WJs0LT Texture t- K 

$a?*tt, MCf^^fcLTm^S^-Kf^^kLTaiftWa^-Klf^Cfca Use Nodes (y-K^ffl)^V3>"C'^0 

y- h'SteffltSfcT^aJI/hay- KfifStfa^ni^o "Default" kL^*M© Output y- HlRtfofc^fcfi©^*-*"- h"©y- hT-to 
y-hT^^W-KfflO) Output Its ftZUfflfttltt&^&ZtltMintthffs fe©liH©y-K0S§rii 100 Output y-KCtlH 

y-K^'J-OJiliP, S'JI^s gft^&flHAICPUTia Node Editor 07Zzl7JI (enq) £Clt<£$(A 
Hi 

fOTJfW- ^j£mUcf9Z?\>\zm$l(D\iitimfcVT. Wl*ft*9la>fflJtCffi9Cfa&fC**to J^f^I- diffuse (color) 7^ 

fc normal 7y7©M££^8t5ig£li: 

1. TCa^-RI^;^v;^h£2ofFoT, RIW^T-^PS^CTCL**, 

2. y- F^'J-IC Output 7- h"£jIJjPLTs Name T*7.r*7K^7lCirUU€l5^A*L*to 0!la.tfl>fcO£ "Diffuse", &0UtO% "Normal" 
^631A/T?<€$U(^Z.ii "Diffuse". flfaS "Normal" CtS, £k)o 

=SMo^t±i^(i. ^fyPiWE^fyr^-HrSatSktCttjlSto C©ii^T^7f^5 : V>^Uifet6<ffit)&UT?Uj:?o IffrOI^ Texture 
K£ Add » Input » Texture "C7T l J7JI/y'-F 4 > l J-lCjItoLSto JfcC, iiinLfcrCa^W- r-"F*3T\ ttl^fcl^ffl**»5Ck#^#St 

: "Diffuse" ^ "Normal") 0 

• Blender 2.49 HI 3M-y (£fg) 
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The Node Editor 

aM-vriiffi^flOOKOt. ^V-tZi-lZfottyyiymifcCo^zmWltto Blender foZ" J- ^mtttt&bmW^to 
Accessing The Node Editor 



Editor type: 

Python Console 



|tt File Browser 

® Info 

User Preferences 



\gh Logic Editor 



Node Editor 



I |§ Text Editor 
I fir Movie Clip Editor 
bH' Video Sequence Editor 
l]S UV/lmage Editor 

■i NLA Editor 
"* DopeSheet 
YC Graph Editor 
© Timeline 



C 3D View 



View Select Ot 



Node Editor 



^'J-VM^ r-^brcompositingj^il^c:, J- Klf^^trtO KOlBSI-kOrTo tU(3. fiSflOO Node Editor 

IZ^T, y-KlfV5(CA0^Lj:?o [HTNode Editor J (C^ct?^, KOSKTOMll^W^U ^7^U7r-^b 
Node Editor SSl^t „ J- mitlHSttZiUZZktftoZOKs fcl^y r-"0£te?*K X%t>(J)^j W£i^T<td£l\ ^y WlZittm 

blend J74MZfo%&y-y\t. ^^07T'J7Jl/y- h^r-o^X^y'TO^- K[*]£#oa:tf'rc*£-ro J- h"lf -f50-f> WlZli/- K 




Activating Nodes 

o 7TU7JUvi-#-)y-Kll]rTr:iEL£l^^ 
y-KlfV5©^'-j) 

Wfcj- kitmSO'v^'-j) 

• J- ^m^Az^mtt^iZlt Use Nodes 7tj'5>£f?Ui:T 
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s : : : : 



Material 



#S3 



■ y Use Nodes / t_ 



Ej V* Use Nodes 



® @ Si i @i 



J 



Tex 



□E0 ^ Use Node 



Node Editor Window Actions 



iJ-VfrlMiyWPifcbh&.&CO&oU Blender ®Mm#l1$ftv\**- 3 t>?'57Mft%tiiz.£t\ 
* ShiftA - iiiPtSy- h"SS*S7t?^7^Za-$^^L*to 

Ctrl LMB 0 h^stf - 7-n>iM*36+'f 3U:*fc9* KMftJMWS^U^Kft^fc^C K^UT^lUr 

1x0)8 U (Undo) 

^OEL(Redo) 

CtrlYft Ctit> ShiftZ-^J:oi:rUndojUt?'ti:#lZ^z.^t :) 

o Shift LMB 0 ft o Shift RMB 9 - W&J- h"£gftb£t 0 



MMB SW^LT K^^tSfc^fT^iJtSZfcftT-t^to Wheel S£±T£t*3frT>*-® 
+ NumPad/- NumPad fcffiofc, 7.-LWX-L70 htfVZSto WfcHWSC^:/ r^aWXtfcfcfcrj, ttttettfcOT?** 

to 



Node Editor Header 



At a glance 

• View (bTa-) -tto*0Jlfel^a)«il«t 

• select mm.) - *#*oitcy- KSSttLSf 

• Add (iiJPj-y-KSiiJPLStoS^iJlZSfcftbtlTL^t 

• Node (y-KJ-iS^Lty-KratS^T-tolI^ro^a-lZieiTL^t 

• Use Nodes (y-h"€ffiffl)7K$> 



Free Unused FZfRWOt&y 

Backdrop (mm)t^y 

Auto Render ( § KjUV^'UV^") tK-5> 



Menus 
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View, Select and Add 

(t"a-. 8& ii*P) 

View(tfa-) 

->f> KO0?l^^^^§^Za-T:'to + NumPad - NumPad (X-A70 h), ''^ Home J|jlt1*3£rX-A) fclvafc 

W*Wft+-iK- Kva- KtwK Sfeli ^^©^^^^©ftftOlzfeOSto 

Select(gft) 
Add(iiiD) 

Node 

Hide (Pit) 

Grouping (tfJIz-^ftfifc) 

flsStl*, 3»»y- KfSlf 1 , Node(y- R » Make Group (9'Jl,-7ftf£) K2/a- Ktoh CtrIG SttlA**, € fliTlitf 

Delete (MM3 
Duplicate 

* ShiftD - 7t(Dt,0)tmbW(M%ft%s TtOiiOkOUtfoZ^ti^W&ftytta 

to 

Buttons 

Material/Composite/Texture Selector 

(Material/Composite/Texture XL ) 

• Material Nodes(?T'J7Jk/- K)/ Blender 2.67 Ti3 Shader Nodes (vi-ff-y- K) W<T8£ttatfta)7-<3>t^WLt1'o 

• Compositing nodes a>ittyTOCV - F) rfElfet5l;:B¥Eq)Steofc7^:]>$9U':/9U£fr n 

• Texture nodes (r$a?W- K) VftmtZiZtt. Txyti-mftOTHyZWrtlSto 

Use Nodes Button 

Use Pinned Button 
Go to Parent Button 
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Snap Button 

J- Kif'^OO K0rtT'©y- WBT&yfc- KtHfflO****. 

Grid W)*t H,f7*Jl/h) 
NodeXO-KX) 
Node Y(y— KY) 
NodeX/Y(y-r-"X/Y) 





Snap Target 




Active 
Median 
Center 




Closest 




Closest tjfiiU 



Snap Target 

Snap Target 

Closest(ifi}$): -SifiUteSfcT^stf 
Center ( if »£>): $*i&7&irf 
Mediant^): ^Att7±^ 

Copy Nodes Button 
Paste Nodes Button 

70t4~JUJ- m-[Z s Wfttt- h'frfcy- K£^-7hLi:T 0 
Layout Nodes 

(U-f7^ K/-K5 

Layout y- Hi^- KlT<9^>h"^©y- h"BaS©*#ffllCiSl+$nTt^to Add (iiip) » Layout(U-f70 h) fr6¥lffl"C**t< 




Blender HaKCOU-fTS hJ- 



Frame (7b- A) 
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Reroute (UJI/-h) 

Free Unused Button 
Backdrop 

HUifchVJ- FXm)79ftf1} Viewer J- K©l±J*^SI^L^to ttttCtSi:, ^-fc^P;tT^t*JWu$6iluR36*Wl*t: 

Backdrop Channels (mMiZfeoTty^il) 

Color, Color and Alpha £td* Alpha tHIZB-^Ltt o 

Zoom 
Offset 

WS0)®®(zMt§&S^ML*to Move my%Wtfti>3-hl3V\* Alt MMBO^oTHBgllZ«)frLfe!!j <; 6^z.SZfcfcr#*to 
Auto Render 
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Collapse Node T , 0 

Toggle Preview 

' i 




±ftb Collapse Node: SfOfi* Toggle 
Preview: 7 Ufa— BJ Off* Outputs: Hi* 
Connection: Inputs: A^J 

Aft (Input) V(r9h 

y- h"0>£«£ttAfty>r9Mfl&0**: 

m^j (Output) y(r?»h 

M^Uta- 

y- KWEttC©,/- r=^tti*tS®«fe©^Ut! , a-W-h"a)Sll#^JPtSft«(«!lz.tf RGB K££5feO))£3l^T3MTO'&9£ 

to 

[edit] Collapsing toggles 

y-K^io^x. (■■) 

7Utfa-iSft!®i2]9W*. 

NI/A-©-S^(ZfeS^a)itx"9>li^Uta-®«a)a*/^a*^0^^.*to 
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[edit] Sizing the node 



[edit] Sockets 




ry-Kv^hj) 0 

-ffiftfefflii: 7)Vm*)-)*?)- Kffl0M^V3> o 

y-KIBtt, 3>rf-9 (converter) £fcfcfelMKO(i* StliHlz, KttKC, WliWlcKlffeltniifeOittA/o □>A-$lzo^Tli«(itriftWL 

r ttfcfttf&5&l\jfca>T?tt<fc9a:ttA/o tfiJ*tf Alpha fcS^tltJ^feV^^h^b Material J- h'OJKfeCO Reflection l/>T9h£ , 3&!f, 

*fe(fll:^M0tiEfeC«:!7K7frHWSX/;t-^ Blender #I]>M-$£S 

<®T\ %mzm J XhX<tii\ l \ Z.Q)'\kXVmtl, "Viewer" tH^y - h'SflRfc, ifttS^W, ift^ffl^^mSCfc^^Sto 

[edit] Curves 

(AH) 
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A B C D 

+ — J- • X ■¥ — /■• X + — f" « X + — >* • X 


E 

• 

+ - > • X 






tn.'-'amna »-m.v.j»^.v.-.i» m, j^k j 

fl^mK^TT^ C^MF^TTT^ <T^M».t».'.i» .T»-'.a 





fflnsi©^Miit±j*G)^fiea)$n^ic^ff u*to a* x ism js© nc$*Lrii»tc-ffia)iiiBiSttoT)3i**t« tti&ci&ofrsire 
±izii*s ^o^ni^i-ji/vT\ x Ya**fttt*t« noacMra*, x jsizssmi/c o #e 1.0 Ettoraifu yij 0.0 

0.5 rC^bLTl^t 0 3OgCD0!ra X tt 0.0 fr6 1.0 Yli 0.5 CHSOKWXl^to LfctfoT, ±©H©afe|(S^0j:9^ 

B#EM3!]JI£J#5i:T: Alif*SfeU B liiI2E$tt % C lifc±, D liM. ^LT E liB#P H 1£i£rS]£(ZUrf o 

rftllj^tomtfCTftflyLS Blender Ul QiUtiUSMtffi'?, ^fefiJlT-^liZO)^ »>if Hzjg$tlTL^t 0 h"If <r$ 

t uv 00 KOrtr^nrt^to 

[edit] RGB Curves 

(RGB M) 

W:0©^yi9hrtr&f£<Dft&£«3iT?£ ^OttM&M&tf RGB Curves /- KT\ hWt*T£5jfi#£*)1±fcj|g£'efc 

§rfe(c)j$fti5©fi^tL"c^, r, g, b mmmm(Dm%bmtto4o(D&m^Tb^%}T;\ rcxD&mfi&taizmmzhztc 

[edit] Selecting curve points 

• lmb 0 \tmz.utoo)&%mv* »"3©atR*tsiBJu*to 

• o Shift SffUfctfeW^tSfc, S^iEH^ii^t* v ^&<t§Ci:ftfi:-§Sto 
[edit] Editing curves 

(M0*iH) 

• LMBC^'J^UTKWt5fc^^ill^*t 

• mm lmb 0 ^wtsawfcft ,££ilJP Lit 

• Ctrl LMB B (i^^jiiPLif 

• ;S}RL£&£i»T X 7^f H>£W^Lrf 



[edit] Editing the view 

(tn-ronsi) 

T7*Jlf hTStfi-tt 0.0 1.0 ©ttHCIBJEfctVUtSto t7*JI/HZ>I££T-&3 clipping tf*r$]fe6, tfa-COtt** h'TStfttfrA^tt/vo 
*.IWX»*#PI/T clipping ££l#)(Z"<?#rr o 

• ffil&flWfflflS LMBBC'J^UTK^-rSttra-Sll^St 
[edit] Special tools 
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Using nodes 

u-mmm) 

Adding Nodes 

(^-KflilJn) 

• J- KlT^flW-JWt-lCfca Add *Z3.-WtoQ\js s moj- WJ%MTf£t 

• %-VMkJ- \rXT4$04y ("JClt^ttiT, 0 ShiftA U 1M7VJ0) Add ^Za-frb^- PtllSt 

Arranging Nodes 

(y-h"M*ga.) 

Connecting nodes 

u-wmffi) 

V*T9h£ LMB EW^UT h^'^'tSts tt)W|itfffiX#*t« iiniiraUy h"jfc«tli:*„ 
K7^Ufc**ft®y- KflA^V^HZT^Kfcofclf, *tlfrb LMB 0 £8tLi:T 0 

Disconnecting nodes 

y^HllCDOftiWWaCB* WOfcWU^FCiSlMflfc&UffiMS Ctrl LMB K^U*to 757iR-f>$tt'h*6JB*-t-f7CD 

7-f 3>C60*to 7U?p KftflNfflaJSC^aSlllfrUT, LMB B £B£Ua:*o 

Duplicating a node 

frfrofc ! 

y-K^Utafc.SSffL.LV-Hi IF«fct<7)y-Ka)±(;:Sfc0i:*otCD^^ 
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Node Groups 

MJ- K©iaftlH)i%l>W<&0S*. $tu- K^JU-^C.blend 77<U\,to)Wt\tJ- h"^U-(7^>h"B#)fcWnSfc©^6nSto 

tt^WIZIir^j| / -^bjt5fcr^(*©y-Kjrfc5fra)«t9lCtft7.5y-Kffl fi»A*3e«t*Cfa&fp#*t. ^JU-^lil^U .blend 774 Jl/ 
rtrfcflj© .blend HJf "Ctlf fiJffl"C'££To 

mi£y-K£teoTftofc?T'J7Ms SU© .blend 7MJWCJ|Udto*5Cfato#3;*, LfrUirfcEffcofc^TlDWfrS, ffifWfWiW- 
K©iaMfr6r-»a>iJ'tttttL^L«tti;5"PLj:?? #tt£WftJifc*3Ci:fc'C-£3T?Utfo feL<li^©^T l J7J^irfe^ .blend 77-f JUIji 
flnl/C, ®L^L^tt^h&^-7hLXirfefe^T l J7JWJ:S1"Ctti"C-§SX-Uj:0 0 i:"^b©;£;£t?2Kl^-f fi\ .blend 77'0UHT?fEJiT3 
fc£li*ftl5£3!]Wa<fc9J:t±/uo r^^^Jtjron^^v^r-y-KOlElM^O, SO© .blend 77-<J^L^L>tS(Ztt«"CL«t9? -3 

&€lt)*lfflT?»*to ffJl/-?!* Blender CT^^'J^il^^^ia (7^> K) 77% frfl tTSIffl pTfiEfettfiltTga:*., 
Grouping Nodes 
(y-rWJl/-7"1b) 
JtfrJk Node Editor 

^Ii-: 0 ShiftA » Group (9JU-7*) » Make Group W-TTEfS) 

y- K^lz-^f^SlCli, /- r ! lf^Wb-7 , l::#tofeLV- KSHilRU CtrIG ft ■ ShiftA » Group » NodeGroup K^-? 
aMa)$'f WW^-«*%*t««*?bfcy-Kttt^T*/hfctFtl, y-h"^l/-7 , M(ZA0Stoy-h"^l/-7 , ©T7^l/h©«Birli 
NodeGroup. NodeGroup.001 fclvafcfcan?*. y- KWk-^Ctt^frCDA^lflitfftD, &Us#l/CMT?***\ £fj£f:(*©&5fc©(^;L 
T<€SIV, #J© .blend 7>fJM^-h"^Jt-7 , ft7K>KUfck#C, Blender l*7fy7JW-K9^7 , k3>*2^hy-KWt-7^)Kai*L*tt 
/vo Lfe^oTCfflaiISM^(t^t<t5^«^SiJ^5CD*««J:l\T:'U«fc?o 0H;Ltf7T'J7JI/y- W#mz\t Mat_XXX. JMfthVJ- h'ftiltt 

, ?Ji>-;nc£k*#riifei^©(T*T©$i'r7©y'- Kir^) 



Source nodes (\)—7J— K) 

to 

V-;U- WJirl/C^TlO 7 ^- K© Materia/ /-A"^, HVsKS^h-/— K© Render Layers S-h m WW)$to 
Output node(ttl*y-K) 

tti*/- K©^iJtU"C7T l J7Jl/y- K© Output S-HV. TjiRVvVJ—YQ) Viewer S-h'tftoVtto 



Editing Node Groups 

Cy-r^JI/-?©!!*) 

y- rW-T'fc&WLT * Tab m tt\ J- W)\,-J£M0)rj- Kj7-f IMWto&ttts J~ W*MU K^ftlvatflMZlStfD, ?Jl/-7l*!lz 

7 , ICiiiPLfe0^l/-7 , ^bNiJl^tSIZIi, -B.^JI/-7 , ^fSl^t5^S^&0*to 
Ungrouping Nodes 

©y- r=fc^T"^5«t?lCte0*to 

Appending Node Groups 

C-rW-T^iiJn) 

KW-^'Jl'-^tUr .blend 77>f JHZ-Miiinttltf , ^- r-'lf^flT" * ShiftA » Add(iiiJP) » Group %Mlf+ iiflnLfctf 
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Volume Textures 

Voxel Data(jft"frtzJI/T-3) 

Voxel(3D±©t 0 ^tJUZ^|^)^U>-Si'U>9't5t©rto Blender foMom 0)i>S.3.ls-*T-fcoZ\t1fV$£t o tfi&M&tiM Binary 
Rawest, Image Sequence (i!ISiS&)fc£liiIf£iS&frb 3D ^SifcfEOSto 

Point DensitvL^g/f ) 

Point Cloud (/Silo h^WjiSlWt-T^J^T/O* 3D /KUa-AfcUTU^'J^tSfcflrTo 
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Voxel Data 




Voxel Data texture 



Voxel f-$tt, AtlZfttc Voxel tVu9W\j^tc Image Texture (MT^;^V)^l^(^m^Tfi\ 3Dr?„ X-h[Zfctt=r->}ffl& 
li£*iT:(£±;Ltf JI0 Voxel T-*W»7>f Jl/)*Sia^Stife<$/ufcO*to 

Voxel li¥b&;?»j>hM$J0z/y/x ^h"lCSH1t$n*to 2*0 Blender V-^l-KTM^tlTl^tfXW^OT*^ (0,1)©^lgErt©<4 

• source/blender/blenlib/intern/voxel.c 
voxel f— 90T7*JUh©A*3ST s &SJSIis Blenderl^jSCD^rovSaU-vaXDU^^U^^IC^^tl^to fl&OAifcllfcl/C Binary Rawest 

to 

Settings 

File Format(77'f JUJ^xC) 

Blender Voxel (Blender^tJl/) 

f 7*Jl>hOWWJ voxel 77-<JHI2StT-to 

8 bit RAW 

Image Sequence (jSMSlf^) 

il^f SMftT^'Uftb Voxel £«Lrf 0 
Smoke (M) 

Blender (7)']iv5aU-va>^b Voxel SU>^U>7"LS"f 0 
Source PathOtTO 

A*IZfi£?jr|.aJa)T-977-f JWo 8t^h© Rawf-Sfc Blender Voxel »SCT?ttlt$*. 
Domain Object (fftt/KjUf inf}*h9 V) 

Source (A ts) 
Smoke (Ji) 

ffi0&j£fcfe£7^7^*T-9fct/Ci$l^1" o 

Flame (iij) 

Heat(tt) 

Ba>MS^Z^THfclrTttlt**\ tefrtlSfitte -2.0 ftb 2.0 T-to 
Velocity(ilJf) 
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Resolution (ftifcft) 

Voxel VW0)m&m o 8 tf^h© Raw T-mttteltt * 

Interpolation (liPsI) 

Nearest Neighbor 

Linear 

Quadratic 

Cubic Catmull-Rom 

Extension (M^) 
Extend (SS) 

Clip(^JOte^) 

Repeat 

lntensity(&j£) 

intensity M^0)§k^L 
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Point Density Texture 

Point density(j£$j£)li, Am*Jth&to7AAW\-T4Mi'71rlJ** jftU:»U'Cl-if-i t 3e*Lfc*ff*«l^ 3D*"'J:i-Afcl/CU> 

M^ttl^D^-To ^!BJS^t-T'f!7JI/S/7TAi:L^L«tlCfi|?t, I\-t49M) velocity, age, speed &if0aiJQffi $g£fe/7.ll/77M&W 
Options 

Point Density 

(AM) 




;t-T-f^k>7TA £&ofc £^f£ t07^\> 
Particle System 0t— :ry{7Jk>;*TA) 











■ !>.»(/,. 


»C( Tl»tx*«e 




Irflmtcr 




• an o sco 1 

^^T^ffBBBBl f ',»f»x«arT 1000 'J 



cloud tZ)'vx>J\*(J)m& AM tOT.Tv 

Object Vertices (#JVx$ HDHA) 

h01IAfre>A«&J£££j&Li;?o 

Object^ vi 9 h) 
Radius 

A®lS^3MIo shaded sample fr&<D$BMT-f 
System (ifjrrh) 

Falloff(M^) 

Standard 

Smooth 

Soft 

Softness 
Constant (— 

Root 

Particle Age 
Particle Velocity 

Velocity Scale 

Falloff Curve (MM) 
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Cache 

Global Space (tfQ-Jtll&IH) 

Emit Object Space (SJItt^'yi^ r-£HJD 

Emit Object Location (Jfcl£t?2£i£ hG)feS) 

Color Source (fey— X) 
Constant (— 

-JtCDfeftttH** 
Particle Age (it-rf^HW) 

Mtttt 0.0 - 1 .0 0&JtlC«£ni:T 

Particle Speed Wt-r^JIOIf- P) 

;t-T^J^tf-K(vetacity©$fe>pffl<jfe*^)li.0.0-1.0 CD&JSlZfgglfcri*? 
Scale (fcXm>b) 

Particle Velocity(yt-T-r9JI/i$Jt) 

XYZ velocity?* „ RGB#7-l;:fe&$n£*o 
Scale 

Turbulence 



(SL3S) 




Turbulence panel 
Influence (i^W) 



Static (H^) 

y-rXMS-Mill^ KIT, a^-JHPJUZfiUW** 
Particle VelocityOt-T^JI/ilJf ) 

Particle Age(;t-T-f9Jl/#np) 

Global Hme(?n-;U>&B#IB1) 

Noise Basis (S^y-fX) 

Size(WX) 
Depth(ggJS) 

Turbulence Strength (MQSfeS) 
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Ocean Texture 




Ocean tOT-J-^ 
Options 
Ocean panel 



3 Ocean 




Ocean(j§;$) tOT^^O) fJi/^J 

Modifier Object (tf -T771' 7*7 vi 7 h) 

ocean ^tV 77^ 7£Aft£;^y'i9 K 



Output(tB^) 





I 1 

I Output 


Texture 
B Show Alpha 


Eigenvectors (+) 
Eigenvectors!) 
Eigenvalues 
Foam 

Displacement 


▼ Ocean 
Modifier Object 


OiltpJt 





Ocean(;S;$) fSTsf Vffl OutputC tH 2) ) 
Displacement(TV7.7'U'f h) 



RGB^V^JKc: XYZ fV7s7U^7s^> H&th: *l L^t 
Foam(;'r3) 

Eigenvalues 
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Eigenvector (-) 
Eigenvector (+) 
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Texture Painting 
(t^T^V^-OK) 

uvT9a?*fci*. *ryn.mw®m&izmioft%mw&. hml »®)rto i>fcoja±® uw^auT^s/ac^jcftit&iist* 

• 3D hfa-r^^e/alufeSMOSto jMft*© UV7'>^ffioX UVT^T^tfHflrStlg:? (" Projection Painting (%i^ > h) " £C"!f< 

UV7y?£{$oT*r>:LOTlu$Ej&$ft*?o 
Blender £tt, #11 UVx!7^5 : V^®«§¥glZI|il|T s ^5«J:9(C^lt$tlfes Texture PainttT^^OrOfcn? IftlS^-f >h 

ammM^yhyaVyL^hmmz^tto mm Gimp «®«#^ffl©7Ji/titisfiiz.^^p^AT?, t-Tsj-znt* 




Blender ©t^T^V^ > h 



T^7,f V^-f > hi* 3D0-f> Wfc UV/B&lf'f*'^ > KOflfc'^brtiJjfELi:? o 3D0-f> WTtrOTfr \>*4 > HE- HCASfc. UV1C&§2£ 



Getting Started 

CttCft*L.J:?) 

tfMMIB (Unwrap) UT UV7^#ofeb(cniCOL\TlimM©^-vT1aB^LSLfc) , r973 i \'%f&Z>ftM%Mt&T-Z£t 0 fOT&VM 

• UV/B<KIt^K M^^^^^^t (Image (H^) » Open(HfK) » fcUli 

• S&ffi&£4£j3£3; (Image (MO » New(firM) » tr-fXftftS), 









Mode 
9 Mask 
Part 

fl ysc*. 




F - I" 1 







^OHE-Fatfr^Mb 



• UVyBflRlf^^O KOrHft^^T^h^ View(tfa-)frb Paint W> h) MO**.** (£0)o 
20ilfcft®jE;&]Ei 

Wi%V-1XZ20)m$l+MX(J)}EJ3mzt2>t. tVTcFvM >MifcTfclSi£'C-&J&tf < fc<fc9** 0 256x256, 512x512, 1024x1024 

to 



r!7^'Vf>h*»*afc, 1 t 5?tf3 = yi' (Brush) «fr9*t 0 UVW^ Kii#fr(lSi:£lct. View^- HZMSi&StffcO 

**o 

T^^V^Or-^SMb?^ fST^VWHE- KC«0#A5fct< , (^ 9-Jb5CTJI^mT!77^RS^*SJ:3fc:fc0**« 
UV/®^lfV50<> KOT-lct, UV£«£{$?T*r>:L££foT-l*5¥bfe*V>;U£Ji® L** 0 UV/B&lf-r*'^ WTtfrafcMli* *C 

uv/®tof-f$o)^-ji/S/ij^"e, t^rc^7^kii06W^t« mi^vz-^y^^xh. *cizft&©/t*jwzjsift$n**o fc£Lf 

^^©flSligMlfllZlifSi? ?tlSi*fe, UV/MftlfWO K0©lJft (Image) ^Zi-ftb, gaTft#*3i&Stf&9** 0 
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Texture Preview 



A'^CMOKUIte Blender 

to 

iKDfcfclZli, n-^^3Dt"a-I^LTJS® : E-r : ^Textured(T^5 : V)(CL, UV/MlfWOr^lCl/C 

Brushes Settings 

ho 

mfy^y^^^Ztt^tt o timfft&OTJJ^yZ "Red Air" (Ct £>fcl^/c*£T"To ^y^X^,\Z[t. ^v€«l^«7tf' 
5>X^W^L^to Blender 0)^[n]SBttiBt(^^v^#^LtL^#li. ijR&7t^>«© Fake User 7tf'9>£}tPL£T 0 

*E!^*n^©Si.^>'5^b^r-^n«\ MJf (Opacity). +MX(SizeK Ms(Falloff). fsIPl (Spacing) O^I^-^MZh^. ?b"C" 
ll^ff LiAt7^H>©^>^ff-ri:»E^^n^to ^>©;NL:fMiiJ£i$9^ Erase Alpha (7)^7)^)^- MzmWWSt* 

w&®& i&ammv s m tt. ^z\x^t>Xiz^^i^y0)^[zm^.x^t o 



Brush 




-Jz>y(J)mi£ 



Brush presets O'^y0)^)\lvY) 

Blender (Z^Jl©^y$iil>^to (3t/vtW7v(Z£ffi0l££tf'&9£-r o 
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Types of brushes 





Draw(^O) 

Wffi07» o *?ttlZfe££0i:* o 

Soften (SfrL) 
Smear(ZT0/lZi;&) 

7U97Lfcfc£*-VJl/©TlZ&Sfe£SSf#U ^O^WfrUfcl^lZjEtf^frt^to G/mp 0 "smudge" y-JUZ&Tl^to 
Clone(7P-» 

MLfcBftCfirttt Tex.Dlrt)^8afta)BI*'vftt««L*t- ^(D*^hmm%t1$mw®tfm^ft5t o Blend 75K 
Enable Pressure SensitivityCISElSfcn^xJrtb) 
Color(fe) 
Radius (3M1) 
Strength(^Jt) 

7»a>3Sfli$ft33£3 

Blend (7"U>K) 

• Mix(;I£): ^S^tttt#ftfc5^7*tl*t. 

• Add(flnjt): 7>>©feliE£felZJn3^tl3:* 0 ^felZ^fe^p^tStHfelZ&0*to 

• Subtracters:): ~J=j yO&imUZftSt o 3£fea>±lzWfe£^3fc^fe(zfe9£? „ 

• Multiply(fgg) : RGBfiftf'7'7 vftrfg^n^t 

• Lighten(B^§<): 7c0fe© RGBfiltf^vfeT-ii^tliT 

• Darken(Bt<):felS^TIf*t 

• Erase Alpha (7Jl/7?;N*): MM^Vr-MPiT^iiB^lZL, WSfe^TlZ&ST^T^^igftLff 0 Ztf)^- Rr»jfc, 
5Ck**t?i?*-fll«a)**^7.5«i:9lZ&0*to 

• Add Alpha (7JU77*Djf):M^@flff©^SBJJSSii Lit 

UV/BttXr'fS'? Erase t Add Alpha €- h"08l^£jjL3fc&IZ(i» Display Alpha Sfeli Alpha-Only UOWTTf *>*JI* 

Image (lift) 

Alpha (7J 1/77) 

Mfi0ig0JJt^^(ZSB*Uit 



Texture 



(t77^V) 
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hzi^&w&UL ^a^tiT^szfcei-twurto ^om^w-mfDimmw^MTO^vvm^mucf^^^Ti^to tots-* 



its? 



Brush Mapping C/7V0*>tJ£O 

View Plane (fa— ¥3B) 

2D QW>hT\ f97>?\>ft7z>yttb\zW)£tt 



Tiled (94 JM*) 



3D(3D) 



Tiled t-KfcPCCt 



Stencil (12.9) 



Random (7># L) 



Angle (ft &) 

T^^V^i/GJlaieftST-to 3D ta-r CtrIF WPtW >5»7(7T<^U:*H"P**t. 4>9 J 79"r-r?fe[II$E*tt*-7K- K^bHSdT" 
UserCL-+f-) 



Rake(U-*) 



nmtyz>y7.hn-00)^izm^to 3D TO^rVPttttitttt/w 



Random (7>9 L) 



ftmzTyyuztmntt 

OflsetGtTtZSrh) 

Size(tMX) 

T{7^0)#$l!l^lRlAG)S£^|g/J\$ 



Stroke 



ahP-C/*ife) 
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Stroke ahP-Wf*^ 



Stroke Method (7. hPHJI&ft) 
Airbrush (17377$/) 
Rated/- h) 
Space IB!) 

jft©»0fcLT^^hP-!7*ft0*t. raHI* Spacing IfcrafctO**. 
Spacing (Pal Pi) 

^^©itgicwtsjt^^absto^jEffii^s/rojSfflOT^^nsto 

Dots(r-^h) 

JitterCv^-) 

^oTL*3IBk 7x>&E£'h»ld8&L£t 

Smooth stroke 

Radius 
Factor 

Input Samples ( A * ) 

Wrap 




'.[t ,[..--.,|. ,| 

Curve panel 
Paint options 
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Overlay A^JL- 
Appearance 



v/ Show Brush 



6 Custom Icon 



Appearance 1^)1 



Saving 

am) 

*<ttf-lZto& Image (®ft)*Za-®Eg«lZ7*$U;W<^ lmage(® 
ft) » Save Image #?$/3>"C\ ffclgfl§!£Ei]*]bW€MT\t#£LT£#U£*o 

uv T9;^c:UT®tm5MfiM©®ftt^^ 

?$to T7*JI/Mi PNG(.png)rto 

^F'JV^-T! PackC/tsrWiflrJttt&oTltSfr, Image(Bft) » Pack Image (Bft£7 fa?) ftWi/€fc#tt, ®J(D77<JHZBfife 
Using an External Image Editor 

1. WK'f>h7tl(/5A*5tff (Gimp, Photoshop 

3. Iifi>££ML£T 

4. ^©^P^ArSft^L^t 

5. Blender tMO, UV/Bftlf^^Oh'^T-fOBfil^^^t 

uvT77?v£ffi<fcMcsi|07P77A£^ &5iMii$iMinfcfc£ii;: 
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Projection Texture Painting 

jaf&^^V^^hSffi^t^DtTJWZMJS^Itfe^^VlCfe^SCfc^-^-ro Image (Hfc)lT*$TWKOha*3IoT, &Bf9* 
?WyHt Blender© 3D JtBMMntfrl^*. 

Getting Started 

CttCftC) 

f^Zf^Oht-KCASCtt, *92/:i^$fr£MrMRU (Object(^vi^h) ^ Edit(HS) &£0^K»5)€-rcMWZa-fr& 
Texture Palnt(r9*?V<«f >h) %MTf£? 0 

3D WMCfeftMfctoCB;, '>LM^^I^fe0ito Blender tfWfct 3D tTX£ftj£cTO£;£«gTT 0 -tlli UV 7^£f£oC 
ftoO)-C'(t$Ul£ UV77b°>^' ^^g£<^'^lN) > ZTiWSIcmm (unwrap) frlVCHftlvPfts» T^^V^>h€-RCA§fflCSWUTfe<j^ 

• g ftfliUTO' Image (PHIOXx-f^O KOr^^nTl^tr^l^Ef' JI/^®gfltS 

• JSS8Lfc6, tiHt- RD** UVifWOKOflMfi^iftfllifflcMtS 
g Ifl01jtttf iE^r£H^^ 

Hints 



(t>h) 




Project Paint ;U-Jl/ 



• M&f£( Perspective) ©ta-T-li, ffiW^WIZta-frblSnTL^fc*, ZOffilZfe^SZfc^R^feL^JIS^feOSto C0±1£- 
>Wt*JWD Normalcy -7 JU) #7S/3>£ft8!ll;:LT<£$l^ 

£iziijjit®iBiimmat£iz$E£$t T34665 
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Texture Mapping 

T^?vniJl*I£ftJ£tt(rc(maph ^ 
Coordinates 



(mm) 



Texture Coordinates 




Tangent 




Stress 




Reflection 




Normal 




Window 




Sticky 




Strand /Particle 




UV 




Generated 




Object 




Global 




Generated 





mm tzi- 

mmm^ywt. mmomsz^ywrniM ^z^zm^^to izmommz&z-tttf. mi$[Zf97.?\>zm^tt?vi.9\*o)t> 

Global (9U-}\!\A 
Object(7T^vi^ h) 

xjvxo h^mmoimmMiiLzm^t o Empty r^^n, a^vzo Hiiwiz^ztmmmmmujj&z-to zmyvzo ht>7 

Object 
Generated (±J&) 
UV(UV) 

uv 2D fo^\>% 3D (DmmzitigiziEmz-ttfcttiist* ^yn-om^mmtK mmirSKDjiiizw-hWizzto) 
rets uv mmzftiTitto uv mrntit. ^ou-mmmik^o id wm±x\ n^wm\zn\jx^i^-\t (mapping)^ 
[mMoz-t* uv 7-^°>^ {zM.^n^iz. z\o^y\iym 20 Mmf97,3 : *tiT& : )mzmz'&±L*>st 0 -mo uv mmiz& 

Layer (M^-) 

?rtymz&=) uv M^-swrr 0 

Strand/Particle (7. hz>y )rll\-T49h) 

lEJ&itLfc 1 D 07. FT^7^VJ£*Ift particle age(X) t trail position (Y) £&l^to ^rf-TlOMZfJ^^mi^tZfe-oZ 
<£c5l^ 

Sticky(?) 

(IR;i : Z0^it^lS / >^:<c:t2O12^IZ(iIxOl^^tl^Lfe) Uses a mesh's sticky coordinates, which are a form of per-vertex UV co- 
ordinates. If you have made sticky coordinates firsKin (usually) Camera View — > Space — * type Sticky — ► choose Add 
Sticky/Remove Sticky), ZOfOJ-^^t camera viewT'U>#'J>C^lFi£rf (Z\0)tc&> " Camera Mapping (enq)" t^[iiflZl^btc) 0 

Window(0-r>K0) 

Fommz^ywjyy^sto zomnvxo h&gtf-gmzmzmmvto 

Normal ( : M&V-?)\>) 
Reflection(Jxlt) 

Js.%WJh)l0)fa$%mmt[;T&\,^t o Jxlfi?vyzmntZ>mz'&±L*>5t — Environment Mapping (iIit^t°>?)M^£>A±] 
Stresses r-U7) 

M3.0)7tO)mm±$10)£:£(D£%t&l\£t '„ M3.tftTJ7747T!'mZ£ftTl^tZUt"{Z&±L%5t 0 
Tangent(J£*|/5>vi> h) 
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Mapping 

Sphere 

Tube 

Cube 

Flat 

Flat 



Flat(779h) 

Cube CS&sm 
Tube (^±-7) 

Sphere (ft) 



Inheriting coordinates from the parent object 

FromDupH&M0)WL) 
Todo: explaination 

Coordinate Offset, Scaling and Transformation 




Offset yt^ ) I 
OflsetGtTtZSrh) 




Size 

Size(+M;0 




X. Y fc Z Mapping (7yt° 
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• 2DT^fV(#J:i!Hi)lCOlNTIisZ0f-5^ 

• mm KP^'0>U^r-( = T^?V©X$i)^ YI^L. 2§g (f9^VO)Y$&)-£ X [ZfZt. 2D IHi£90ff „ 

J-*tfm)U^-\zmr>r&ntzT9?&*\zm$$ (Blender \t C©£©fe£&$A±ld£0iILi:*)o 
. 1 O0)f97f h"Pstf^>U;*h®l^nfr20tf None r&Sfe^T^Vfll *5c(*ftfc5WlZJUDll)£lW 

m>WfaWfaiO)T973->v\zm. Blender liflfe0)2il!ilZ;ftoTCa)fs|§? I #StfL*to 

• 3DT^?V( = procedural&t©)l^l\Ttl^frC\ 1o0$4tf'None&b, M31t530g©Wl^; / p v o"CH®^jS:(fe.tl(r^7.J$ 

tost. 
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UV Mapping 
(UV 

va£^*T¥b&2;£^(XtY...£/cimi^ 

UVs Explained 



(uv mtm) 




/\y=?mzv)otcWftotcnuct>. m©±i^¥bi^jAif2.^r^ru9 0 mo^i^n^jiTsuTi^^ u (as^rsis, v ii±T 
■fifazn^Ti^t^xtt * c©®^iiLt^oT2^7c(2D)r'to z.<D -TO^^mnrnm" mtMzmigoxt ymxwiziti^m 
zmt zt-mz -3D sfbT' ro#Mtuotffi^nTL^©T?) u t v 0 i/m^rst, » w^mim® (x,y,z) ^si^ 

UV ©S^^iriJ, »©rS(^©tfiR13II)£ UV/il^IfV50^>K0lZ^5¥b&ilitl^^#lt5(map)^;i^. Blender I^IE5iW5 
Cartography Example 




zn\m% uv^yytzwjjo-mvto mz^z-mM*m^mzttm?n&mtfemtfmsto m^i^^iiz^Tt. Blender 
totM&wi^©!*^^?^^ mm{zzw^{tw-h[zu^=)[z^m{f 

Half-Sphere Example 

(¥JWD 
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3D-£ffl (XYZ)fc UV£P B 10J±$5KW^UTffi*) 



3D tuvio w uwjymoTiwt. 3d mm® x, y, z izmxx. xjvxo h±®=& u t v ji*iu#^r (±©11^0 p 
The UV Editor 



(UVlf-fS) 

Advantages of UVs 

(UV 0*iJ£) 

jSlfS^tM^SCOX-runwrapCagSfifOjfcfcl-L^to 

Blender (Jm^fe 3D ErJkDBfcfofcfCai/C, ttJLCttjtS SKS^^JUfUXA^ii^TL^to fi$l& 3D trJMi, aflt(MfcStt, HriS 
ft, ««7ttf>!fCttMI*IIIIU:#t^t*/w 0 -tiTOE»f£|;0fci/)(Z, $/-A(seam, MM)ftttoT UV 7^tr>^^a»LT<€$L^ 0 

^-Mtxo^mmfD^ii^mwiT-^mumzfOT.^^fDiz^xtto zoUcTOT-^t^m^om^h^ztmi. Gimp ^ 

Photoshop, ftSLMite»^fe'<'f>h7W-S/a>WD*to 

UWyt: >9U Blender y-i*I>2/>^>fl60^-LICfcoTt.^fr#3&Uta)T?to tTJUZ^dr^^V^ jCCt^ h79>£- hT\ f—LT m 
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UV Mapping a Mesh 

(*r>jL© uv m&V) 



TMz-tti-cmnmuvftm&iit. blender iissfrt(cT^tffiSii*pLT<nst^ ^yy'vmmnmuimhwmzuu^iftsvhjo 

Z©^rii UV 07ytf>>7&£6£|Rl^*o JfcflWtTtt UV (OHjfe $6lZ&<0$|* UV i^tZ!5 HPfil *ftt* DilAT IH^flM £^ft? 



About UVs 



(UV [Z-Dl^Z) 



to 

^r>io#siit<$/u(Z) uv TO^v^Jtr^to uv wa^cttttiftu »j©®«^sjo^"c6n*to uv/Mif^rrs^ uv t^t. 
^im^rst* tvyj-o&mmmmz 4?0uv mm\zm^Tt>xi%t <> zo)mm\twm>T07&**mz^rtttt fattest o 

*4 A© OpenGL m^iZh^n^to 

blender ©®li^tlf'tl&J©lifflzU>^t§^"U^to UV ^filliC©®«tf®IZif©J:9lC7^$n5©^^aL*to ^l/CafllHi 

ortsjsiu, rrajR*- Kjizusto znz\ mtmwm uv r^af tfdnfcscbiws*. ttW-n&Q&xmzffi&wfos mo 

UV T^^VtsI^/SO) UV T97>?\>0)MJj[ZfcZ>ft$>Lft£Vhjo 




Getting Started 



(tetf)*Lj:9) 




UV Editing WJ-VKJ'i h 



KOflfeUt- hT-m^to Z0)ftmT\ UV/PHSItWO h"^IZ1 OJii±ffl UV Island (AttGifcTOilW**, 



fttoZiZit* Sjr5ft±£|5lZ&3 Info('tffg) OOKO^-flSIK'J^r-fre. UV Editing (UV|§H) 0) 7,^U->U-f 70 h &%A/C<€3lAo Ctl 
T" UV/H^Ir-f^O-f^ KO (Shlft+flO) O&jgcytftU:, 3D Wj (Shift+f5) 0 JSIJWfttf^t „ 

Workflow 




Repeat: 



UV Mapping ^ 
Unwrap 

Smart UV Project 
Lightmap Pack 
Follow Active Quads 

Cube Projection 
Cylinder Projection 
Sphere Projection 

Project From View 
Project from View (Bounds) 



Repeat Last 



m^wmK-^^[zu^x-L^o 0 ^m\rMmT:t- 



1. &WZbsQam(i'-ks%k&&)*ott%$ 

2. tvyj.ammwmzt^TMtR 
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3. UV Unwrap ^Za-frbUV ^^yttfrASSlfS? 
6. UV IfV5rUV^IJSKU$to UV©MM^'K<€$L\ 0 

Mapping Types 

blender iZtt UV ®?Wtf>^»ft<J«K[*ffl3t*ft"Cl^to $/>?JI>fc 13:1^5*1^ ^^vagffi©-r^T©^©teS^^/$4/¥®^|S](^ISr B 1U 

Cube(*a-7&)i£) 
Sphere (BSfrE&i$) 

uvsnrlttflaizjg&us* 

Project from View(if b&i$) 

3D tfa-Jt?- ha>aft0ei-EJl*Tl^**¥&£L*T 

Unwrap (SP) 

£»Jf£t*i(C&±z^rf 0 seam \Zfe?Tm#\1s *9$aWSEL3:* 
Smart UV Project^?- r-UV%i$) 

^fS/aWIJt*afc*CL"C island (Z^fiJU^-T 
Liqhtmap PackC^ h7^7/ 

ffiO:l;:gj0SIUT UV tfWtiSlfcg:* 
Follow Active Quads (JpT^'m ft flgBldilfifc) 

Basic Mapping 

^S/i^hfflS^tfeS^^HJfc^OMx^lCSlNT, Mesh » UV Unwrap » Cube(+a-^) s Cylinder(n^) % Sphere(Efc) ©^lillfcD 
jf©^0|ft^(^-Jk>iJU7l^)tiS®UTfc<^T?t (blender^ (BU)T?) 0 

Correct Aspect(73A9 MtOfffijE) 
Clip to Bounds (ttJfLC{7U9if>9) 

o #6 1 ©tgffl^iz&s uv £-#i£t,\ uv sniiaffltjMz&tti/c* sasHrtcfe$fttt 0 

Scale to Bounds (JtHIZ#£^ifi|/J\) 

o ^6 1 amm^n uv 7stfjftfc#ntiif , ^^fHtas^ciG/hLS* . 

Cube 

*3.-7?y\£y9\Z*Vi/2.%60(Dftfrhtc.W\Zl5L&[j* 6O0 UV Island SfEOSto Cflfljli UV If 49T-MfeoT^£tl£Ttf» WiftVS 

frn UVfllefls fec:ir<g3iv, 

Cube Size (3tS#tf--fX) 
Cylinder and Sphere 
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• 



nmm&BmmzBimvmizzmtto ^m^mmm^mt^y mwuzttiz&BtzMztti. 

mwtmmtt^hm^tmzftott&z&^iiiiTifcZi^ lender zt. m(Dm^hmmmtn[m^zt^ y n^t 0 m^imo) 
mm<j)itmz s ±T\z&z>mh^m%sto mmtzt. blender tmmLzi^m^Hi^mm^to mtc(D®az>ftm.±o)&fii\ 

HM*&IIgftft3rUn 0 Z.0)mm& (polar view) li, l^l^^t3o-C(iL^^'ct:<3D5JS:l^[l!^^0^to UV i!i^LT^NI/M[*];£ 

Directional^]) 

View on Poles (ta-^IKO 

-n± i^i££g#. m&ftteotmnmmitt „ 

View on Equator(t:'a— ^^jll^) 

Align to Object (tt^vi 9 KTliy*.2>) 

Align(S5iJ) 

Polar ZX (II 0ZX) 

tig (polar) 0ttx$ili±l30rr 
PolarZY(llO)ZY) 

S (polar) 0ttym±\zm%t 
Radius (3MI) 

tests pmw&T-t 

Project From View 

3D Face->Unwrap UVs->Projectfrom View(^^^bJSf^Py"i^$/a» ?r;^a>li. jHR*G> 3D OOKOlZM^TL^ffiO 

Project from View (Bounds)(*I£frb}£§2(A0> K)) fc^UUlfFCttf* UV ^0)^.m%\Z UV O+MXS^frttrTo 
Resetting UVs 

(UV ©Ut^h) 

fllilizWcJ:?!^ 3D Face->Unwrap->Reset(Ut^r-) IS, SIRSt^T^Mff ©IsmMiHtlZ^Lito X?i>x9h(tctX{$±L 

Advanced Mapping 

(S;jf&^t 0 >?) 

Unwrapping Using Seams 

(Seam SfcofcJggfD 
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nWOmmM seam 



Moms. tti*. Rffi&. mVls tttt best fit(f?)i:fcte><rSIB (Unwrap) J^LTL^t)0MiB^sCSffix.li, Hl N UVL-T70 htf 

r-^to LfrutoyMift^su.* tnmm&QMu^fflztt* ±&m\?ftftommmmmmmmtmmmiz. seamen- a. H£ 

•L^kRIDT, seam ttB4MiluEW^#t>$tlSttM'Pt. SBflflkSfcfrofc^ati: seam T?SJ0»tlJ;t o *U:/5toJft*&ltfc9 
t o tl @ 12 seam fcl^ D"eT 0 

CCWfrftftflRfc*, ^ZW&LtfcQ&mtoZfrttmZ&mtfitoQtto seam ^^LM3fc! , ?l*3ltfLli'>6<60*t^ aitt**T^75M? 
SI^Tfp^SllZfeOito U££«lOO seam tT^Sei^ft^aCBtf ALV*jfPt. JU&I^IZ seam M*JS£L*Lj5. 

3D"W ^Mftt9«ft"Ctt, S^W^Hi seam $^L^tL^T'$Ut5rp1M(Cfe0^/v^\ ftMlfllZ 2D T^^V'J^'T'li, £iJ0 UV 
island ©J£jmi^)±££fctt50tfitUfcOa:to 

^3#JIII(*&a>iI9Tt: 

1. seam £fE0ST o HHt-Kr seam rS/-A£ol"t§ (Mark Seam) jSttHS*. 

2. MM (unwrap) U^To 

3. seam tiaSL^to Ctl^lSIOiSUSto 

4. ^tJTC UV ^PSU^to %*CD UV mM%z:K<1c£l\ 

Marking Seams 




seam 0O(j"btlfc Suzanne 

seam IZiiJPtSICli , HEfflSMRLT CtrlE Mark Seam(*/-A£*3rt3) S£frL3:*« seam ilJRLT CtrlE 

Clear Seam (is-kCDWJ) QMfib&to 

SOHHtfl*, seam SRItfcibtR&ro-SWHtfcSjZIfc seam izgtf, T7*^ha>*li*SttHftL^bfco UV/lmage Editor 00 K-TC, 

seam fcOttSfc*, rSiiJRt- h'T? Select(iilK)->Linked Faces('J>9) ^ CtrIL SfcoTfElltfSESflt^T-^a:* 0 ZflWZa-liiMft*© 
aiZj&g&l/CHSilS seam £^*&^$5S]r'f ^TiM^L^-To tMWct^ seam «MHffifl©®tfgfl£ftTI,vritfs seam WZZfrT-femz. 
ri^CtaW3frO*1"o fc€U seam «<r&39$fl#£ blender tf$jfcr£3PS0(is seam flQMSjtr^Tt#l^l*/uo 

IfcKBffl&aWCSftWiraOttS^t, seam£olt3*#iiffi£&ito3£&fcfc<$fofc9i;1-o #iitt^©«t?IC#X.T*T<e$^o tf^lZ 
Ctt*B*f7fl»#?2&£ h^s ¥ia4*#«H#oTL^, h^feS^<^6^ls]|ia«J0Fjf E lL^T-^l/(cj£(f«t9fc%7.'Cl^to MMrSi: 

ft®£fc|-tfclWT\ 5©*Ml£fi5 seam tOltSt. Bliflfefcli»Jffl^S/a6©T\ gllttlC*ft£ltt?gM$tirro &5i£M$£lZ seam 

seam mM&l%W*fflV&t$tiiW5i>?£%t 0 M?Ll£* ■CDf^ZfVUX^fL'ClVBfc*, IITIfc&Siai©^&ttgK£fcft3fcib, HP£ 
iZliT^^vS&SfcU^ttA/o rtfrb, seam ££8L£to Z?tSi:, Si©iEffi£&iRL"C Linked FacesCiltifl -> U> 

Bl^(*a)«J:9&£«r>!*fJ!CDfea)SS§lt5fc§tt, *WM*U:»oT seam £ottrr o 0"J*tf » JEmmaMh^mV^mmftZ^ZlZ 

Unwrap 

(SUB) 
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Suzanne ®Ji§8$££ 

MMtlZmt 3Dta-"Ct^"CSWt5Cfcfrbifetf)* LJ:9o BBjWWRT* fe6s JJCUBWCt. 3D fa-T 5 MeshOrl/a) » UV 
UnwrapCUV Ml) ifctt U SiilJKU Unwrap (M)£Slf£?. 

UV/mfcEr^^KWet, UVs(UV) » Unwrap (SSI) ttdt E £teoTI^UCfctfT?££?o Ca)75&l*®t*T£Jgl8U ttl*TW>ft» 
Face(®) » Unwrap(jgF»1) » Unwrap (SFwl) tfT^aMi. giRStlfcffllZfcSt^T© seam r5©f£»tt;££JITtf7vi7 h© 

blender (i JMIA9a)tMF^n20tt^te 3D ^-;U*/i^7lCfc§ift^t^JUT?3l^*to 
Angle Based (7>^'Jl/ / K-7.) 

Conformal(^Fft) 

LSCM (Least Squared Conformal Mapping, g/J^fgtia¥fc)£tel^to ffi£&7>?JlA-7iat^TiE$tt£(Z£2> UV 7>>t°> 
7^&9^t ft\ *7"$h£ h3WHH&B«*<«#*to 

Fill Holes (ft£Jltf>3) 

Fill Holes(^aft5) UV M^ft~cm&0G)3£±£lfr£; ftfc^SSiLSto 

Correct Aspect (77^7 r-hk©liiE) 

®ff ©77A7 h]±£#JiU£ UV 79lfXWo 

UseSubsurfModifier(iB^fJfi® : EfV77'f7^ffl) 

subsurf : ET-f77-f7iiffl^©H^teS^%tf.Ut UV W&VHt* 

Margined) 

UV island ©PalPra 

Smart UV Project 

(77- r-UV&i;) 




r 



£^*IC77- r-UVf§:i^$? 



77-hUVS^(J«lfrli AreHmapperfciW*tlTl^Ufc)^9i:. ^vaCD^ff ^blzSoi\£ seam 0 »<Wftir£ 

^HUS/i^7C0|SSA^JUT-y'r>aa)M§873^S*lll^<iSS'C^t: 
Angle Limit(£iJf frJPI) 
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Island Margin(fij(Z>5fcS) 

UV island 0)®&$dkto£to Mif&lVZZ island 0)mmt"!K<W^t o 

Area WelghtCPJT^X'f h) 



Lightmap 

or wo) 

=M VVtrtlXrt (Lightmap PadOtt^aCDffi^SIftS^ 1 o UV EimrttlSfc&fcSto \-?*)-?\$%)fo t f-hM§£Z®tofts UV 

1O0>te5/:L"Pft£l/tttfltf, V-Min*rttt*& Selected Faces (jlJR 55) EltlZtSCfcfc All Faces(±T©r5) (ZtSZfcfcT^to 
Selected Mesh Object(SiRLfc*r>:L#7$/i!7h) *7^>tt*»0>^aE»l/Cffi2.**o &0lZ\t s *72kSHE- K T?&f8©*r>:L# 

Share Tex Space (f07. : f\>7^fmi<J)^) 
New UV LayeKfBiUVM'V-) ) 
New Image (Sfr8i®«) 

Image Size (B&tKX) 

Pack Quality(A°^p°pS) 
Margin(^S) 

UV island 0^Jf £I££Lrf 0 KtttfffiLM3fcf island ©IB]|TO£<fcg£?o 
Follow Active Quads 

Face->Unwrap->Follow Active Quads (7^7x^6 E3 ft fl^SlZ^) liiHR®frb^Ht5®Jl/-7^(®©^^Jit^fcoTt)fei:"oT, 

Edge Length ModedflCDSSt- K): 
Even(iSj-) 

UV ztiTmmz&ztt 

Length 

#JI/-7©UViaOS$G)¥i&M-7 
;±SL"C(3Ll\0li, tii#6;£fc&379T<r7&e3ftfl£l* UV £fil]©k®~C\ 3D ffiM©fc©T?tt&ltfclt5C£C*o ttlUft 90glzSr»1t5lC(i, 
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UVL"f70 HDff9 

• RMB 3 r*tt^'r>2 (UV7^0Ht°-5fc) SnK/*t 

• o Shift Tat°-L/cL\ UWstffclGO^affiKf** 

• Object 0WSfe9 h) » Make Links... (WfttfO » Transfer UV Maps(UWsO?03tf-) (CtrIL) 



if us© uw^ 




USD© UVr^^li, UV Sffl^-KTS^iHRbtt^lzSK^lZ^bn^to UVTW«P**fteEtt, -JUlVfrtM 

T^y^UVT+T.hfcBB^, r{7^f VT.$^;t*JH?3©T{7^f Vt-^^P^T?, ruVT{7^vj©KSfflr+ j (New/Iff^) #£>f{7Us#l/C* 
^va0SiM#£JSP^Lrr o C0^«J:OBfflcSIBUfeSttJ^fra) UVrC^lcMSLfe^T-ttf, ctiiiiKlcSF^Lfe®li3Sfftfe UVt 

Wtf fete, HGiiS2*isLt(t*i£*iaia> uvf^x^pioaiBLffeii*ctt, ®0fei^ne>© uvtS^vctu^jst- 

ftQM&J?'53.0)*yi>3X-t o tp&iZTTsf^z UV r=T\ alvS/aBaSffl^'JTfcnWdClll^feStlTlvSto cut pattern £ 

ft9£frofc©I\ ^7©ff®^®gflLT, S^WfelaliEfc^-'J^fTfeoT UV/iIH£lT^0*££IBgl,£L£ o ^n^-MiSlZf$») 

SfcOttlfcJSBfll/C, tftfft£ia<Efc>tfr-y>tfSJfcU*Ufco lSLlZM©»r^fclZSSloiM^LT. 3D fa-T" SelecKillR) » 
Linked Face(U>9) fcjg&fc, UV/®&lT^I*?*T©»rJn S^L^f 0 ^ITt^TOBJrJnSca) UV^^ffllC^MtSCfcifC-^Sto C 




UV Maps /t*MJ6H)tt, Cffl^affllzftbtlfc UVT^^v^©-K^a^LSto ^©JIimilWcMC, ^U-^M-tLTfJr 
7^i:lzS^JK9>tf350*to W^O^WLI, UV flTS^Oi^J^W^Mt^t ', UVxWMnWRl/C Name *Ks#7fc 

a»T*^ht*5t5fc, WfWFftfcvscfB; uv/MifV^ooKOicg^nrr , Htt*«*V7W-fflG:ft&lifcfrtfca> 
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(UV OflU) 

• SBfmuV7^£lN<ofro6£6fc-r 

Selecting UVs 

(UV 0iItR) 

SlR'f-iMi S^-a- (Select Menu) , i>l<[t\ZkT(D*s3-h1iy\*Vi&X£t: 
SfcWMiR (Border Select ; B 

^mommmsiv uv Mfltesirato 

^T£iBJ,R/;iBiR$?R& (Select/Deselect All) ■ A 

S&tfofcUV (Linked UVs) ; CtrIL 

UV 75^©— W"P*St"5TCD UV fcgftLSto JBintiLTKUWtt, *$r5/:itt*W92/:ifc, *9$/:ia>— WSfcl^fcttfefcOTC 
T?*THT, 1 ft©MlZtfiJ*bft5C.£:"e'To R*rbfcUV(Linked UVs) li. 3Dtfa-©37>h"i:ffilti!l^SL*to StSiHR*© UV £ 
'SMLfc' UV £t^TilitRLg:To 

IfVVfcCTlfcUV (Pinned UVs) ; o ShiftP 

tfi/gtoCD^J^MJ? (Border Select Pinned) ; o ShiftB 

jllR©^0||L (Unlink Selection) ; AltL 

tSctoC ffi^OSStLT»J©iiRlTlz^i!itSi:#lZ!^lztS:lE^Sto 
Selection Modes 

GIlRt-K) 

'VfST-E'fcS (Sync Selection) fiSGrt-JtoCtSfc* SDtfa-GHIftjjfcttS UVlT<9±©ftJ£T5^ttl5]IU]$tirf 0 f7*JI> 

• (Vertex) 

• ffl(Edge) 

• ®(Face) 

• It (Island) 

Z^- hTB M&flt- K (Sticky Selection Mode)0^Za-^7.*t o Ctltt UV 0HIft#&£&tf>S1": 

11^©*^ (Shared Vertex) 

*5&aO>M*#*rt"3 UV UV7«)C^©<iStf&ftTU3fc©fc**TSftLSto 
•fiMroS^ (Shared Location 

ft^Hb (Disabled) 

MSft&Miftbst. zo^- kt? uv s»^tt:#®^ti€ti uv mmtztmi-zzt* 

MVKDfslM (Sync Selection) 
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• TI£ (Vertex) 

• 32 (Edge) 

• r®(Face) 

COt- FVltmSlWLftQ&WltfmUyttc UV ^ mmiRtZtZ. ±$0 TI£0)£;f¥ (Shared Vertex) W^lZWiftlSto rS 
ZMtRtZtZ. ±j£© VkM'M$RO)M?Mt (Disabled Stick Selection) ©J^dftftUrf „ 

Transforming UVs 



(UV0h^>7.7^-A) 



Weld/Align 


W 


Snap 


Shift S 


Mirror 




Transform 





UV YTjTDt- LtZn.- 

• &Wi (Translated) G 

• [H$e( Rotated) R 

• ttfM^ (Scaled) S 



Sfe, isilt- rtIrIW^ic h rmu ahh T'M^T-^tto 




Axis Locking 

($4©P^) 

Pivot Points 

uvif^icia 2D ^-vjw&orr o ^j-vjMiSii uvif^ftr lmb'j w^tst^s^fu^rTo ^p/tT-fA^ji/^b^wr^s 

£Wf SOrt^rf 0 f7*Jl/hTia£TKftb^5 0 frb 256 ©foH^^rTo M (Coordinates) ©T© IFJUt (Normalized) £ 

mmztzt. mm\t o fi>6 1 i^froito 

^77(Snap) ©Tl^fci. UV>Za-(UVs Menu) £iI/S^ 2D*-VJUiftfcifiL\t^tZJl,MtR*0g^lZ7t^U^to 

• /t l 5>T'f>{/it\V07Q)tt J '£> (Bounding Box Center) 

• cp/S (Median Point) 

• 2D3J-VJK2D Cursor Location) 

Proportional Editing 
Snapping 

UV © 7,t^y{t 3DJ)2^1ti&Zl^tt\ UV l^^t§7.t^/c'IWffi^^tc UV*Za-(UVs Menu) IZ&S (t°0tJU^7.t^ 
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(Snap to Pixels) *^Sa>B» fcLM&tfP- KSlVUtfltf. UV mMOtfJtMZZi-yyZVSt 0 
ttU%y-)\,ff7fr*>y(Smp) +t^Za-0)TlZfcS UV0^Za-(UVs Menu) lZ&0£t: 
bT(7l2JMZ^t^(Snap Pixels) 
A— VJMZT^X? (Snap to Cursor) 

gft^ats 2D ij-v)io)mmz®m[;St 

NtftLfcMfttt (Snap to Adjacent Unselected) 
Weld and Align 

i§j£(WeId) ^-JU W1 

^£|J (Align) W2. W3, W4 

Mirror 

($?-) 

^^Ylft^xa^^'DlZ^t^feSI-S^tl^toUV *Za-A0> JW-ttf (Snap) *^^Za-^8X* (Mirror X) tYtt (Mirror Y) Sji^ 

to 

**Mr- CtrIM CMrfC X frY^fflt^ MMB 0 U«tltT57-t5*filC K^LTfcWGJMW?***. 
Stitch 

aT^/»£frtt) 

*t<<!# (Stitch), V ttaWLrt^S UV ©95HMi£A*r?3 UV SKIfSto SMMRjecU MKt^CUse Limit) StfjWtl/C SUPSSgit 
(Limit Distance) %ffl&t%kmUlZ&oTZT4y?%fflWit%Zttft:-Z£to 

Blender2.66 BlMTCtt* ffl££¥£Ufc*T-r^£&ji.£t 0 Ctlli UV MjftftXT^UJ^^*B#iaBtl5*t^l>$*j*5PiU"C<tl*1"« - 
offlH^lzJltS UV TI,&£, £<0 UV fe(bland)0)-S|JiztSCi:ft«T-§*t^s UV mitm^-'DO) UV ST-©&**r£ft£t"o 

Minimize Stretch 

(Jfc'JttPTthI/??) 

fi/J^C07hUff (Minimize Stretch) V-fr CtrlV IS ajtfcg/hKIItSZfcT? UV (Di%m%WXtt 0 ZftWJflttIZ UV £l5CL£r o 
Reverse and Rotate UVs 

(mo^-t uv ©mis) 

li Mesh(^^^va) » Face(®) » Rotate UVs(UV£0$£) (3D 00 K^rSSWt- h"©fc^)^Za-^oT UV SECTfcll 90J£?o|h] 
Uvs(UV) » Mirror (=?-) li®«^7 : 5'f;t>IZi|-&t;t>^-4r©«t9lZ*jiU*to mZtXZ UV £$tB*£1±"<:, Mfi^H^Ui: 

to 

Pinning 

UV tnWRl/C UVs ;C:L-frb t°>gft(Pin) *>3- h*9 h P "PfrlA**. UV 0t°>§M?P3 l±2/a- h*fh AltP TO* 

i^Vtf»bHKaiiAda>a, r jsib (unwrap) jrouwyi^ 

yi9 h£ Mirror €^77^7 SffioT^f iJ^LTL^fcCSS^jtrto 57-0$4±(C&2> UV tt, 8B*£nfc£*H|i IT-fc^SnSfrfcLni: 

vko uv gtf>®feT?entt, ztibS x suM^scfctf?^ ^ro^icgse-iiscfctfrtsto 

tf>®ftli*fc, WUBflaive Unwrap) ^-Jtfttt?fc***fti:**t, M^MII«!t>CUr20JSl±© UV fctf^gtotSi:, tf^gfcbfc 
UV £ r-'^tftSCfcTVf ^^t^'IC^t Jl?Ii^$t„ UVa§&S^^f|i«C-fcbtt5k*ttfiU:%*t« 

Optimizing the UV Layout 

(uv wy^hommit) 
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mmttttlt seam £{£oTfTofcfc£, UV KJ^httfcTfetJce^fclt^tLfctCOlCJ&S^fcLni^/vo 'X.WT.OZ'Mm&^ftfoZT" 

&0)#JIII*, mfflO)±m~C'ttotc UVM"70 r-^S9^*T't 0 S^j^^^TJU^SaJiliD^aro^fiJ^T^, Blender li^UcfrU^ 
UV^I^iiiDL"C<n*to aZ^lZLT UV T^^iM£, h'JCD^GStlS)^ K£:UT&*i:To 

imm[zmtifom^ti?T"$. ^T2>t*z*>;^>icfc9rr(Ti;^ uvm® 

10$ RMB 31 jURUT, iiifR (Select) » 'J>9(l_inked UVs) (CtrIL) £teoCO&tfVCl\2> UV £iIJflL"C<££l^ OD}#£|rj|i]ittJflli 
-HQ) UV tfilW£ftTLgofcS'M$;i£tt/vo 

Combining UV Maps 



(UV ?yy0)&£) 
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€fcH5C£C*. S*ffiiJ^b0)iE«t6ffiS!l6©T\ H^lc#i£?5 UV 1*1 t^hCrW {tetmfttoU^ttZt. Mirror *r47r<7W&m 
Average Island Scale 

ft0*£££¥£Hk (Average Island Scale) y-j|£fctt2a-Mwh CtrIA fcffi^fcs UV ©ft0^^$§7.^HULT, t^TtfSSPD+KTtt: 
Packing Islands 

a£fflS(Pack Islands) "$MI**fcli$/a-MwhCtfP £($?fc, UVSF H 1$T"^5^0aft5J:?lzE$3!e^U*to *ffiMS*ttEffi:i 
Constraining to Image Bounds 

MfcHM^ (Constrain to Image Bounds) WXZtSfc, UV 0 frb 1 0)tiiffl9\-\ZWlfrttUl\&o[Z[j£t a 
Iteration and Refinement 

GMQSUtiNM) 

Refining the Layout 

(U-T70 ha>m«) 

•-©atRRtt UV®0+KX**£5S(7.^-JU7 , 5h)tSC:fcT-to ^hPI©3l£&tfLfrfc£*$g'h©:]7> K£&oTl ^MOtf) UVfJp£r£ 
Reusing Textures 

tt-immmtKZM&s l )V-7.<DWIfo?t 0 JW4*tl£ 4WJIZP- KStl**. JWa>*9$/:iEni;BMSfflJflTWfttf, *E»JCD 

"feitW'Jhy-^X' ©T^^tfSU^if^lCli**©^^ 
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Applying Textures 



Exporting UV Layout Image 

(UV NM#;itf-rO 

Export UV Layout(UVIBS^I^^-r-)^-JKUV/ll^lfV50'f>r ; '0© UV^Za-C*D*t)lE*fft5fc, MR*0#7$fr!7WD UV 
^yomtm^. Targa(.tgah EPS, gifcli SVG Jf^it©il^i:L"C^#L^to 




All UVsCT^TflUV) 

Modified itt-OJ-i 7) 

Format (7a— 79 h) 

<*^lZ^®«©^^^gl/*t(.png, .eps, .svg) 
SizeC+KX) 

Mff +M X£ tf^tz JUMtTSilSt o MM IE*»£6 OS* . 
Fill Opacity(&Oo&U0*®0Jj£/&iSSB#£S«>3) 



7-T-f^hli^>h^P^AT-c:©®«S2liib'f^-lCLT, T9X?*1XM1ilM.(MM KEttfcSto T©0ij©£li blender ®UVlf<r$, £ 
I*tO^*)J^*C0 Gimp T\ ftftlrfcU-TT'S hfctf-f HCl/Cl^to 633 targa m^itJllyj^y^)^^- hl/ClWC\ SEItfcfto 



UVlT'f9±a)UVH'7 , 5h 



IHilfVra^ffl*© UVIW70 h 
Applying Textures to UVs 
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{tOTJ-*® UV /\G)M) 

fa-^OFOroJSllt-K^ Textured (T^^V)l^^r)#^§i:, UV/M^IfV5^> KOTlTo/c^M^t<lC^IS-C^-r o ^tl^l^rto 



7TU7Jl/feUTt. *V^-^*:/vi9r-ffl(Z UVT^^V^$^.tf, IHi 0$§H^Ss&iA&£^"C 3D0O r-^T-MSCfcifC-^, Blender 
Game Engine r^'-A^'S^tt b"e££-f D ^ntf'"C'£S0li U^'U^W-^^^nrL^L^brt viewport shading T? 

1. ^'vi^hffliz^Tuyji/^?. 

2. Blender (Z, U>-5f'J>-9'B#{Z=§-cSI- UV^^-V S&^fa^-f 2> 
7T'J7Jl/£fF2>£li. yartTlXTlZQ^fVJiWT" Add New(§T*j!) SW^-r^i&^tf'&O^-r „ 



Use UV Coordinates 




y UVMap 




Size: 





X: 0.00000 








X: 1.00 








Y: 0.00000 






Y: 1.00 






Z. 0.00000 


) 






Z 1.00 


> 



7W tT-flfV^OT^T.^V^^T+T.hrT^^V^ii^PU/cb.' 'Image or Movie" ( IMS/ft®) £f!£ L, tel^®&£gc*&#3:to 
Mapping t^7va>"C Coordintes(M)£ UV I^L^to 

f7*JI/KC\ Influence Color(fe)lC5 : i>>WA0St(fetLi:^miCSB*L^t)o 7Jl>77? 1 v*Jl/m^McDMJt££0*$ 
tt2>£b, mtOyayO) "Alpha (7JI/77)" IZfxyOZ Atlit ($bl^7TU7JMir Transparency(M)0lS£tfi&^rt) ) 0 

Blender rii7T l J7J^SJ0^T§Ctfe<^^va(^ UVT^^£P*1iitt(72>O:tf~C#£? 0 textured fSUt-F© 3D t"a-T\ ^0iS£^£JI 
&%&ofcT97,?\>%4tttilWT:foftti FaceTexture(®TC>;^)£^i;:UT,;t^ 



Face Textures 




Material A^-JI/"?' Face Textures (St^T. 

t?-O©^;SIS®T77s?V(FaceTexture)07T l J7Jl/^l.ii?)fcO"C'to 

iIiPL^7TU7JI/0 Options ^*JI,r Face Textures(®T9;^V)£^£MbL£To ^©73;£(3fc¥$i~C"-f *)\ iia£^£!#2>£fs/)£ffi£©U> 



Loading and Saving Images 

UVIf<5r«, m^ZTOT.J-^m^X^ZtUJr^to^tc^ tt£MzwmmMLSt 0 lmage(®^) ^Za-^b^yfJ^O^ 
&oTM77^Jl/£P*1<0:tf'r#£To fel^cimiW .blend ^JW^tT^l^&iMVC WcJb, /V^-IZ&S Browse (iS)^>^'>) 
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oitto ^"c-sitrui, New(fm)7t^>£w^Lrr o wi-y-cimi-a^tzv. Blender mmzMo^yhya^L^miz 

M£*§£tUTl^t£(a, il^77^Jl/^MIfr$nft#$tltb, UV/®ftlfV5(Z) ImagedHID » Reload £||<tU Jt§r"Cil 
Blender \Zfr&£V£f 0 Reload li. 1 W®^l^^©S^7L-CL^§t^lZt^r<e$t^o 3D ta-lcfc®© 

W&lJ't lUDWimttmUcmStt. Blender ^m^(^bnfeL^tLn^^G)T\ ImagedHID » Replace (g£&*) Ziiltto za)A7v3 
Replacing the active Image 

mtzhmmmm-h. mmzmmrnhnz^tczt^i^Titd^ m^mmmz^yt^t. rrssiiwu uv/Mif^ 

{ZfoZtZi- lmage(®^) » Replace lmage(IHi>©S£&;L) Z'MU. ^#©77^ Mtimt JPG ^ PNG 77^)riJi£(7)iHi£m#$> 
New Images 




New Image (tftfjtlHi) £il<5^ LK-D^©^7va>^jF$n^to ^"C'^lStSli^li, 7P/tT^viJl/7(N)"C'35t^bf>iSt5^i:feT^^ 
t: 

Image Namedj^^) 
Width(itiM) /Height(iS$) 
Color(fe) 
Alpha (7) 177) 

Generated Type(£f&t3*III) 
UV Grid(UV9"W) 

Color Grid(}D->/W) 

Blank($Si^ y^yO) 

32 bit(32t^r-Float) 

mm 32 bitWO^to 774 JWX»e<60Jttf, mm&iU 8 bit®fc^0£<©1tffi£ft}rc£3:*o ^¥ffl^J£L^IB^}#o 



Using the Test Grid 




uv iztetmri^T^HAbr-" 
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saw huicflfibntr^^v© 



l/WMJt&i* *&n\*TZWto\PQ&T!*mi?ft* UVTS*?*lift£Ufe:fcS*0B*K&0S*o UVBfcli ImagedHtO » 
Save(£#) ^Za-T-ft^T"^to 

Image Settings 

• Fake User ©ty b 

• mmm< 

• f-$7"ny7©'J>9MI& 

Source (y-X)^^-fr8Bft®a*M^t« Wffta"3&*^J^>*#t%*1": 
Generated 

fir fe fe ®& £±Jdt * o #7 va>li ± $© r ftfjUHi j t PI UT-f . 
File Oy< )V) 

Fields (X-JI/K) 

BBifcW-JI* KT^trt^fcSEttoT^l^o 3i: Upper FirstUUft ) Lower FirstCTfift C*B) ) 

Premultiply(7JI/?7it£&a/7\J7JI/?7>f) 

J)V77^WfeftG) RGB tttl\*t 

Movie (Kin) £: Sequence (iSSiUfll) 
Frames (7 b— A) 

Start(Hte) 

OflsetWfcyh) 

Fields (7-f-JUK) 

U>^U>Cl'$n5.7U-Arfc(Z)7'f-JI/K^^^Uit(27^-Jl/Fli17U-Zxr-t) 
Auto Refresh ( i WMfr) 

7U-/jj!flfct3«fclWuB«MifU*t 
Cyclic(*g9iIU) 

Saving Images 

(1S0SS) 

Blender© IrnageCB^J^Za-lZ&S^-JUT-'ftJiJcUfeOlillLfeOLfeli^tt, ttSBflTT-f )UZ&ftt%ZtffT:-££? 0 W&fft'C\Z77<(}lT- 
fcSttftCtt, f£#ZR>RAItS)£&oT<£$lN 0 B«^fi6$tlfeta)"C-fc§fr, »J©*MT?(*#LfeL^#li. Save As(SiJ€ffi#) (F3)£ 
tt5Cfct"P**t« Save as Copyat°-£ft#)) (F3) t$Bj£Uc%m~C'Z>7-1 ilZ&ft^SttK Mlf^fir(a^©t©£P^l\fc3^lCU£ 
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Modifying your Image Texture 

• **/i/3.0)M.tc § ZTOTJ-rtZUOtZ Render Bake( UVff-'W) 

o Render Balw(U>tf-^(7)«ffttt. fc m&<DWik*&T<D\sy&jyVmmz&l\ZW£&Xttmy->mJ:t: K 
feWtlrtyy. ^□v-v>JK^J$it)7T l J7Jk t73^ HHttJII, 7>ED/fct!WU-2k> 

• Texture Paint ^ofe^-fVr 

o UV/®fcIf -fSflWZa- Image (ffl&) » New (Iff ^) ^viilC^Or-^teUrr 

° ##&*OI*7P7" : 5Z*£tea.li» I^-hL/c UV MJOhh^fH^Zftfttto WMZUftLtch Blender IZMO, 

KT Image (®&) » Open(^<) UV M^MflOTT^'k) uVf0^fV©U^V-CBI*a»* 

to Image (®fc) » Edit Externally(H$P"CHft) User Preferences U-*Mftj£) "Cft3£UfclBftlT<5rP 

• rprojection painting (jSg^VHjSffi, Blender ©Jli£0A- va>"C^z.^"T 

• "Bake uV-Textures to Vertex Colors" 7 r-"tf> 0 TI£^-frbiIHi£fE9£T 

• TOT.J-tttmW'fe U< JMZft#LSt" (0"J*lia : 7-®fcfcb JPG. 7JI/77fiS£ftofeb PNG) 

• blend Jl/flSflKSflfe^t^LS? (UV/il^IfV50 ImagedHtO » Pack as PNG(PNG fcl/CVt^)) 

£fc*£*o -To. IhOtZtyayiOh-kfamt-DO) .blend JUZft}#$n5©T\ taWKK&OS*. 
Image (MO » Invert (&$e) ^Za-fcg/Sfc* ®fc©fe££$Er££?- 0 
Packing Images inside the Blend file 

(®&£ Blender TMJWC/tsfl/ttfitS) 

.blend 774 h&hOtZt* &fff&® UVT^^MMt^T, 77*JI^EflM&*tl$*. Z©77^l/tf&fcr^M£tlTtu il]fKl£S/fa 

HflRft;t?K7t*CB lmage(®&) » Pack Image (MMWtSfW *Za-4jft5HN 7TJ/tT-r>i^7(N)© lmage(®&) imw&0) 

File (77^1/) » Append (7'OK) tikfeiZSmmz .blend 774 JWM** ZnWZJhOZftTl^fO^^m^Ste ) WW KM>© 
Blender Texture CD ttffitlfe'JV-^Hrto teCfc/OTsfl r-^'f >©(^L"C7'ft>7$nfe)T^75 1 V^Tc<$/vaD0^tc Elephants Dream 
CD iZfcat^TflTflT^tt&WffllZ CC-BY2.5 T^-f jZ>7&lVCl#fr, 
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Material Textures Influence 

T^?via7TU7JI/0fe£WfcC 7tU7J^^ Influence (fgW)n^l/Trtt,T^^vW 

mm 

Surface i: Wire ^JJiimOfOT.f^y^y'Ct „ ^iZ^oTii. Volume t Halo 7TU7Jl/"C'fc^^tl^to 



Surface and Wire materials 



(+t-7i^9^-\ 7 -7U-iA7T l J7JKS](tI5^) 




tOZTvO). +t-7i7 7f'J7JUfflCD Influence 



Diffuse 



(ffi^/TV7a-X) 
Intensity ft) 

Color(fe) 

Alpha (7)177) 

^']£W&(J)WM& n 7)l77{\k$&ittyyi9\*Q)mW&£i% (enq 2.4) £^1f<€£(A St. ^jJlffllCli ZTransparencyCZfif M) 
Tra ns I uce ncy ( j§ % tt ) 

Specular 

Intensity (3£ff) 

MrasiT¥^©T^^vo)f$#fi 

Color(fe) 

Specular Color(Sltfe)A©f^ 0 Jxltfedi, ^ ©feSWS(C.B5B^^?.SIta)feT'tc 
Hardness (W<5) 

Jx3t©®ff ^©l;#rf 0 t7*JHMI 1.0 li Hardness (*g$) 130IZ, fil 0.5 li Hardness 65 PFfj^UrTo 
Shading 

mm) 

Ambient (JHfl) 

^fVJJltf^lZ Ambient Lightd!^) ^0)BW& 
Emit(^lt) 

MirrorCS^— ) 

ilB*fe^©f^Jto Environment Map ^ l-U-^ntJxIteMUST 
Ray Mirror(L"f 5^— ) 

Geometry 

(v^h'J) 
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Normal WOkU-^M 

lvK>03 bump mapping "C\ m<D&&l5fa%Uz.3:to bump mapping £ffiL)TMfal-*X^A[H]£fFofc9, ftZm^ftifdOt* 
Warp(^^/9-7) 

Displace (r-fT.^W'Tv) 

TI,£© displacements -a^H" K^fll^Jf 0 T&2M2£2}i22l MVt 0 

Other Controls 

(■faMfeOUVr-P-JU) 
Blend (Tl^K) 

HfTT37"U> KHMfco Pftfll* Compositing Mix Nodes (eng.) ££9t<£3lt 0 
RGB to intensity(RGB£3£fflZ^) 

W&liltSfc, RGB r>77.f* (felu|^#)^fl0T^5 : V(iilCi^#)i:bX^L^to 
Blend Color(7*U> h"fe) 

Negative (H) 

T^T^fl&HSjgClLa:*,, fiSlifi©rJX7tJI/tf*X iW0bf(7l2JW(fct7Ctif, □0*?$/3:/Stt9fcfi*f 
Stencil (77.0) 

J^t^UtOT^^ &{zm<tKZ®f973 L \>m\Z?7£>klT1£l&t e #2ilfl)f5^V^ "Dirt Maps" iZ&jtSSto H0t°OtJl/ 
liT^vfc&lftLStt/uo Stencil KB 2D ^P^AWlAf^-^^lcftl&ftf^SL^to stencil texture ©a&m£±«t3;:fclir 
£1\ *Bf*JfiIf5CkeiW?**t« A*fcl/C intensity map WWfPto 
DVar(f7*Jl>HS) 

RGB IsmTMSfctlS Destination (itfj)jlT-to CCDjjt^^oX Intensity x!77.5 : V^fT©fitfc^U> h"$tl*to 20«!|$&(f*t: 

• EmiKJftltMIia 0 Tto f7*Jl>r-rtt DVartf 1 &0T\ EmitrafE#lt$tlfcT0^VT-ttS^G)S!l^^6tl*to DVar£ 

• SjatS7T'J7JI/Sffiafeisf)lC Alpha (7^77)lZ^J^#(^6nfcT075 : V^o-Ct. r7*JI/hO)ifi!ST-tt^iE^i#/u 0 CWi 7t'J7 
J I/ /t*JI/0 Alpha fittf 1 T"&3fctf)"CTo M©7t'J7JI/£#3I::& DVar $ 0 IZtS^H^feOSt (t^5/u ZTransparency(ZfilS 
ii) «t^Srt)„ ^niiAP^#^'J:<^i:^rto fcUliSaSKLfcTmStel^i:* - Alpha $ 0 ICUT Dvar£ 1 

Bump Mapping 

Method (?3 St) 

BestQualHyCMM)* Default(r75rJl/ h) , Compatible (S&K Original (#'»*-3MI<) 
Space 

Texture Space, Object Space, View Space 



Volume materials 




t^77v©x Volume 7T'J7Jl/ffl Influence 



Volume 7TU7JI/ffl©^SiJ&T077V/)-7va>rto 
Density(|$j£) 

Emission (J&it) 

Scattering (ffcSL) 

f^SLII a©t^77 VCDf ^#ftT"t o 
Reflection (Sit) 

out-scattered light ©BE3$/\©T977v©l;lfff "Cto 
Emission Color(Jftltfe) 
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Transmission (iS iMfe) 

Reflection Color(Jxltfe) 

out-scattered light ©feA^x^^©!^ Jf "CTo 

Halo materials 




f 97.?\>(D. Halo 7T'J7JI/ffl Influence 



Halo ^jyiimTO^vMmmyyByTt 

Size(tKX) 

ray mirror ^(DtO^^^W^ 
Hardness (W £) 

hardness ^(DfOT.f^OBWB. 
Add(iiiD) 

translucency ^(DtO^tOWiWIS. 
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Bump and Normal Maps 

Description 

(IRK) 

Normal Maps(;£f,lR^)t Bump Maps(A">7w0li^bfel^D@ ft£*#^rf D ¥'b1$&W<Dfe&%&.W.l>TMfr1$W£l1ffo%<}:0\Z%. 

^a^tAx^wna^ 

Bump mapsd^yj^yj) 

■ht^Mti (viewpoint) ft*(D\iVil)im$-tt&)UnZ~C'foZ> intensity (&Jz)%UfttZf>J7. : 3 L \'T"t 0 t°^iZJUi®0)^|,|^[S]lZ, & 
^^^'(^K^$ntct9(CM^St(' , bump"(^)(S,®©BJ#©}S^^ VMZfeoT NbM1t£+i?mS£f'e>-f C^cll 

r^btltt)o 9M;^7-JHHi£te^\ (IHit£^&)RGBT9;^<Z) intensity 1I^?^^'T'#^to 
Normal maps(;SI,l7^) 

direction(ffi]^)^#t2.®«to/"iiSiS©f6]^li^© RGBfit|^tt^AoTL\ito a^lC;ti?®^b^ntt^tZJ^c(^v5aU- 

Blender nm^vyiZM^M^liZUftlSt: 

• Red © (0-255) £ X (-1 .0 - 1 .0) t^JtOtt 

• Green 0) (0-255) £ Y (-1 .0 - 1 .0) t&JSOlt 

• Blue 0) (0-255) £ Z (0.0 - 1 .0) [Zftfcotf 

}£Hli?*Ttlil# (viewer) 0l3?£pS]<0T\ n(DZ\m*Uft£nSVk(t:hhlZl J ZbM.Z-$VM 0 Blender li^lBBl© blue £f£# 
LSt^ teflUglZte blue CD (128-255) £ (0.0 -1.0) [Zl$Jfc'3[1Zt,(J)tfW£t o &#©2E&li0iJ*.tf "Doom 3" TMfcttflTH**. 

Workflow 



1. s^aiCA-fJtf'jxDtfiu^f'j^bst 

2. rtyjwJV&mmG BakeCttt&ft) US? 

3. .tOtefiUfflO^fJKP-^'JtfJW^^Ott 

cc& Lb, »B)«taBfcr* ^wumt&osto 

7>^© Bake fctt, li*tltf.fcf, KfWI>l^a(A-fi|!U)a»*»«¥taiDttlL"C, TI^^^bbtl^Dft^^'vi^HCfflL^Z 
fcT'to Blender 0 Render Bake <MMrttoTff jt^t. 

P-jKUtfUVW Blendor0>?rS/a«|^-JU"PfiL^t. rS0M, ffi$li7c©^#£^tiS*iJ£tr*£rto flfctf, A^tfU^f Jl/Cifflfr 
£*„ (£>£ ZZV\t Blender © multi-resolution mesh U>?&fll£®£Mt{£*.£1") o 

i§is^r*r<e$Uo^>^7^;iii7^iii#tM^$iiELT<€$iv 

• T^^Normal(}i*|)t7^UTNIoRGB^a<bL*to 

• ftK7?7Stt?fc*tt, t^T^S Normal Cttll)t75tfLS* . 

uvm^a^ummiii^ 
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Displacement Maps 

Description 

(IRK) 

Options 

Influence (&W))K)I TU. Tl73M?SV\>(m&£ Displace (jf>i73WXl t Normal a>a7-f$f-"ClWC§**o 
Normal (y-7Jl0 ^-r^-TiESr^rf „ 

• T^^v^fttt ffi©*sti#itsii^ii hr : Magic(y-v^) , feta*) , mmtrnt^o^iz^zwrn^t (m&£M\tm$z 
msvhjh\ mmh^m^mzmftuzwhii-v-t) o ^i^otMmm^izmmz^mL.mi^otMt^M^iz^mL^ 

to &W)wl£ Displace Cf<r 70 7vM#-riBST?£i;to 
2O0£5££l^l$II{$9CfcfcTi*£*oT^^^ 

Jl/K lmage(M))o 4W-f 7*0*1*, *ft€ftO>;^#-S&oTStf3Cfctf^££To ^JtCDf^^U-f^^r-liTI^^fJIce'ltflKtS 

to 

UI*ft<bL3H*/v. LfetfoTg!SSIiffi*rwiz/h$<m^.*to 
Hints 



(t>h) 

to 

Subdivision Surface W+j— J)(D^yyj. 

u>#u>7'$n3S©*££ii+W-7®u>^ 
Stilt- KWMfX? *95a 

mtVttfi* H£lz.tcW0)mW# OpenGLIl^ffitffrfrO, $!Jl^^tt^STU9(CCD^^"CttlimNr©«ffl»1bU^Jl/STIfSCtttX- 

^7r7'y'i7h 

^©^^t.feO*t^^^"C-(ia*<Sli#L-CL^^ 0 \sy9 t )yvmz*vi>i\z&&[ J Tti<0)tftittii)T-to 

M L *fe NURBS Surfaces (-^-717) 

U>#'J>7"£n3®£ UA/ 0 Surface Resolution(+t-7i7flHftJt) T"fHSrc£Sto KflfcW* tM5tfiS3Wii**t (ttttCDI^-CM 

IBDfc NURBS Surfaces (+*-7i7) 

Surface Resolution C+*-7i3JRfcJK) TfKttTMt (SUffll^-MSWfe seam 0tHil(Z;±SUr<€$L\) o 
Curves(ftfel) Text(T*7h) 

Surface Resolution(+t-7i7Mff) TiBSIr^To iltfitlMii: nStfig^t (*#&¥bfe+t-7i7lZ(3fV77UOr#3U>-$i''J 
Displace : ET-f77'f7 

f <77M" 7*> hODSlSiI S Displace(T : V77U-f7) : ExV77^7 S«9fcJ:lvCU5o Cfl>«ffi£(*£<$/v0>9]0>#7 , e/a>tf 
350. T-f77U-f 7^> r-^fe»»IZ&*3t*"C*7x57'f o 
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World panel 



BlenderlZIS, U>^^tSBSlC|fejS5l6*M^lltT^^S#^Si2^>Wl^L^ifeO*t 0 cn6ttWortda>T*ahWfc*T?£i:* 0 

Background 

Mist 

Stars 

Note 

worid;^jMc^§LKo^@is^ij:BSB.flicf$gtg.^feg)r. ^-fx-f yj omvMmzftTitt ( yytixy^ k mm . jyvxywoji- 

ya>£#BS)o Sun Lamp^oTL^li^liLamp^Za-rSky& Atmosphere©^ va^^'fiJfflX^Sto 
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mm 
mm 

worictfpyfT-rrii v-yn&^WU vx-TjyWDWcfetfvZtt 0 =tWz\tyy^Ty Kfr?-^ mutmmUy^umwtttK hot 
isywjyyammizwmmat. output; niiz^tmrn^ *-y ^m„ 




World panel 



Horizon Color 

Zenith Color 

^TI©RGBtJ7-o 

znb©fe^'i:"?^t)n2.^liSkya)fim(^J;0*to 

None Enabled 

Paper Sky 

Blend Sky 

±tmffrb^Tii^Mir^-£:^>r-xi:?o-(M^^ 

Real Sky 







Object 




. Tube 




Sphere 




AngMap 




Global 




View 




View 


• 



Texture Coordinates popup 
menu 



View 

Global 

AngMap 

mm^ti^oyy^^yy^mooizm^to ^nii^©fei^7>t'i> kmju- yay^mm^T^^-yiz^o^zmmtmiz^. 

^to**WI-HDRI07>^7^(^^©J;9&^f^feiS^)^^"C'tc 
Sphere 

Tube 

Object 

^^L^^'vi^r-^P-^l/T^^vMlzSoLNTT^^V^IBSLtto 
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Texture Influence panel 

Blend 
Horizon 
Zenith Up 
Zenith Down 
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Mist panel 



Mist check box 
Intensity 
Start 
Depth 

Starts Jifr6£tf^££:Kft3rc-^^ 



Inverse Quadratic 






Linear 






Quadratic 






1 - 1 


Quadratic 




* 



Mist Falloff popup menu 
Height 

Falloff 

(Quadratic/Linear/Inverse Quadratic) 0 ZUbQ)Wfe{*ti*?frb<DmMd&(?)&<i0)M&%3y hP-JH,£to 



3Dbfa-T?^(Ziit§JS«tS«^bt§U:tt, ^^Za-rShow Mistfc^r&lZUSto 

i^^6#t/fcii^StarttDeptha)SB«t^tJ: ; 5lc60*t o 

St)oCtlT?3DhfjL-ttJ]^mT5tJ:^jlS^l£:&0S1"o 



MA 

I*, SS^UCfillS^feifttL/TteUT, *3ttCI*LftLO:T?to J ?tirfega?T-^aj^S/^H^7.^t n Do Composite^- Klf 

T, j|fl;t;te Alpha0ver lC5-*» ^S^-(^c(i^c(ta)U>^-U^V-)c:U>^U>^^-v^fSb^-rc C?tSfcS©S!imii^bn*t 

$1 




Mist example 

Cbjendjrii Height*? va^^Tfc*miW®mtt%m\ J T\,^? 0 
::®y>7JI/fey->l3l3 Stefan Morell® Arc Sci-Fi Comdori Z4y7JU72t\,Tltt n 
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Star panel 



Size 

Colors 
Min. Dist 

Separation 
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\*Mlz 



1. 7- ??\> (armature) %1}Qz.£t 0 Zftlt— *0)7f?->ft>6te*0*t 

2. 7K->£&^&€(-tiiinU (limbs) j^f^5J:9lCteSL^ofe(f*to 

4. jfrfrflFCftX (constraints) ttttt 

m:Amo)uuz-¥-m±m7o&o)mm[ztd[mmst) 

5. #ft©rrest(fr±)j<4a(T7*JI/h<4S)S*y>*t 

6. *r>a£7-7M£:fc9ottS? (skinning/7.*-^) 

7. 7-7^©ft£fi\ 7*>(Ztr©J:?t^ffltS^*ft*t 
(ftlf % j&§S) 

8. 7-7?V©n?-X^*ft*t 
(«8<W£tffc9i;*:&#->£¥S^ 

blender HSPT t K^Lt ; E-S/a>*v^5 : V-T-9IZ7-?5 : V^t3-t*5*?S) 

9. 7-^V©»)#^Sa*>IZ^fflLTL^^IIL» yt^-9$IHSL*t 
(«fcO g JRtJUSJSE. 7*>0*ff it (topology) SlHSbtt) 

7-7^v^7tt'->;Ugi/ 



Blender r^"->«SI£*IRU:fT^0^£W. £011 Jiff fl%#8a>fr&JE£? 

7ft- ^fr^ 

f-fcMCU'T^y-Jl/ (skeleton sketching tooD^^ir/tx-XO^^W^lCfeO, £fc Blender £gEfUSi£fcfc6L*1- 
T>7U-Hb (ena) 

Cffl$X-li,7-75 : V^6*V ; 7C^-tr^#ltjtS^SISM'Cl^t 0 

fll^W&^ISri* r^>1-5(to skin) jfclir^siiCjSi*rttfs CCTN4ifia>fc«lsC, 7-7?v£J££t>,S^5Sp*"C1$I^T 0 *r>a£7- 

TT^yj^ h^7tx->Aiiiia (enq 2.4) 

Tft-^Tv'iv h©l£lC?3 (parent) ^O^Tto iK-I/TOW^iS h€*)J(Sl"C-§S«l:?lZfi:OSto «l«0)iilS€*>5aU- ht§«-&^ 
(fli] : Newton's cradJej ^MA^azCD^fcrcP^fU^g)^^, 7-7^yg)Sl#"C^^va^ff^L^^ffipjflZ^l^tn 

*Z2x£ hMjfcvflZ$Z^g (ena) 

#jn->^T^>j^'vio ho)ftmwm%fflWv$$£o\z* 7-^F**fcooW53&ftT-to 7-^^ifwi<t^yvzo wmmtfwmt 
%&?u%£*m*\M*MftztmtizmBhfrizmbh$t 0 

Wl—tJvV (Retargeting) (eng) 
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*JZMX<1cZl\ Kelt, ^W^<otd^m^W^±\itztz^mk\jXdyz<iiti\ 

tf-XZftZ&WtffoZVU?* (a) t<-)ltt[zmz>>rv\~hmO)mZ£foZ>tZ (b) /K-Jl/£1Slf±lffci:S (c) ;tf'-JI^*To£t£ (d) Wfc? 
^)W\ J r>tU&^mz£tzt%Ott-7.)\,-)-Q-$ a Zit^t Blender ft<PfflO)tf-XZt^Tm. 7Z*-ya>tf'T"#i:To 

^-Xflifei^ (eng) 
fl-X^ Tz'J (eng 2.4) 

^M&tf-X£btakl\J:9l;: N tK— XZ^J^: (constraints) ttXtt&Tito 
3L'MW)^( Inverse Kinematics) 

amfi©ft&©7K->£S]fr-f i:. Blender SliiMlZiI^tt£||jfr*&firC"-f 0 ftfrO)^£M5±lf3Cfc£#;LT#T<£$l> 0 fitf 

x7m>ik 
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Mode: Object mode, Edit mode and Pose mode 
Panel: All in Properties window, Object data property 
£tWroperties^h"^©Objectdata^^ 



J Armature 



Armature 



Armature 

ZZZ& 



The Object data property in the 
Properties window. 




The Skeleton panel. 




The Display panel. 




The Bone Groups panel. 



Pose Library 




The Pose Library panel. 
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The Ghost panel. 



The iTaSC parameters panel. 
iTaSC /t?*-*7t*Jl (^t- K) 




The Motion Paths panel. 



t- va>;U;Uji/ (tf-xt- h") 



Custom Properties 



The Custom Properties panel. 

*a*i*7p/tT-r/t*^ h") 
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Mode: Object mode, Edit mode and Pose mode 
Panel: All in Properties window, Bone property 




The Relations panel. 




The Display panel. 

«*/t*JI/ &-} 9 Jl& HE- h") 




The Deform panel. 




The Custom Properties panel. 

i^A^p^T-f ;t*ju h") 




The Transform panel(edit mode). 
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&&7t*Jl/ (It^KE- Kfctf-Xt- K) 




The Transform panel(pose mode). 




The Transform Locks panel. 




The Inverse Kinematics panel. 
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Bones 

(*"-» 



.•Jl'fc '. Tail 




• "7t<fV" 

(T1B#BS) 0 

Bones Visualizatio 



Octahedral Htf 
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J-^fiT 0) Display(^) Axes($i) tt$h\Zt&£* ^-yfDf-Mzn-^JimWMUB.^n^t a ^KfrbT-JlttttT, 




Bone H>T+7.r- 
Bones properties 

Bones Rigidity 

(7n->0ijti) 

B-bones(B^"-» fcl/ca^tttli , hi* HE- K "Cfc tf-Xt- K T'fc HSCfcjfra**,, ffl&t- K 




HHt- B-tK->07-73 : :l7 





HE- Kr©|5]7-7fa7 

#K-^tO&(fC5l=^ft»fltt*k, Blender l*tfi->0£Ta>*^£ffi3^S/"Iffii|&£lt3IU ^i->M0)^->©t^>hliC©m^.6L^ 

nriMre- ran B-^ , ->©7-75 : a7jrii5o©t^>r-rr#t7ts"-^3oofeif^ufeo ^n6©^'->ii b-tk-> rttf, crst©^;: n 

St- K T-(ifitf66L^*©J:9lca*$tl*to IW-;^ht- r : r(7)|5]7-75 : a7j^#BSLT<f$^o *7vi9HE- K T?MSfc, 

fc^^A/f x-yommitmtttyt* ^Mm^mz^yxm^z^mzm^t \ zmmzmft-yit* fc<3/va>/j**&sitsK-:/a>fti* 

( ObData a@7.^Z>^' (enq) #RB)„ 
Bones influence 
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Tip 



radius 




IdSt- r-T'0 Envelope 

tf-yff EnvelopetUT^Jt^tlSil^ MMt- K fcJ:tf tf-vCt- K T"li. ^CD^ilZcfcoT^SCTiEHSmSCfa^^t: 
• Distance (S§St) (DJnftTl 




Jtt-Xt- Envelope S^£tlfc7- 7 



Details, info, download: http://amrc.altervista.org 
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Stick bone display. 



Stick bone display. 




Stick bone display. 



Mode: Object, Edit and Pose modes 
Panel: Display Object Data context 

Z"tt\ Sf'liObjectdataH>T+^r-©Display;t^JK^fe§, 7-75 1 3.70)70)^0)- M&i5JlM:0lXoft£, rf HT^irUOo 




[flffffffl Stick B-8one Envelope 




A basic armature in Octahedron 

visualization, Edit mode. 

Note the 40° rolled Bone . ooi bone. 

j\M#.o)7\i-y 

• ft-yo))\,- r-("*#iviffiSfl ) s t<v1 ( w /j\$tv^ggp ). 

• tH'— >©[hI$e (as it has a square section) c 
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The same armature in Stick 
visualization, Pose mode. 
Note that Bone. 001 roll angle is not 
visible (except by its XZ axes). 




The same armature in B-Bone 
visualization, Edit mode. 



B-Bone bone 

ZO)v[mt\t. u ffibft"te?)\s?ty*yHt$ntciS-y(DK-Zfttlj, gfrflBlZOLVClS bone page &#figbT<ff3l^ 




The Bone Groups panel. 



COTUHbtt* ?K->a>*»<WNIftJH*ftL*to cn(ZOl^0J:O»<a>Cfctt bone page ?,, 

Names 
Colors 



Axes 

^ntst. ^nf , n©7n , ->o)(p-^i/0)$4^sii$nst (if-r^HE- KtJK-xt- kizo^uji )„ 

X-Ray 
Shapes 

^SdlcrSt. f7*i^©iffflil?->©i^ttS, ^S/i^ht-Kir/K-Xt-hT", SfRUfc*7vi9h©ff2tttg£&;i£-f 

uti* btes #fig)o 

Delay Refresh 



Shaped Bones 

Mode: Object and Pose modes 
Panel: Display panel from Bone context. 

^U^-TH4, J-VfnJO^Zftafi-yiZftfcWftttX tfJVxiy HE- Kfc/fl-Xt- K). "t>7U- h"fcLT»J©*7i/i9 r«ffl? 
5Cfc^T-#*to ff fg-(Z, SbapesfrftyttShlZtZ&mtfi&Vtt (Armature ;t*JU) 0 




The Display panel. 
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Wireframe 
Hide 

Custom Shape 
Custom At 



• tf-Xt- RCtfJO^*** (Ctrl** Tab) 0 

• llli!*3/tx"-:/£iHRLT<e£H ( RMB 3 £7'»7)o 

• r-f^U-f JfcMUD Custom Shape 7-f-JUKCIWfcU, KllulC^li"C^filtLfe3D^e/lC h£iSftL*?o CCDflR-tt&^ftfcRaiS 




The armature with shapes assigned to two 
bones, in Object mode. 
Note the centers of the Cone and cube 
objects. 




The same armature in Pose mode... 



Note that: 

• rctXHMomWJzO htf OB 7<f-Jl/H (**2/a, *-7\ $8lC^tf$B...)lCj:oTSItAnTL^J:9lcm7.Tfc, Pt-^'>i/a€(WH 

• W&XJVtO \-0)tpib1f tf-XDJlr- HzWQ&f ( bone page ® root/tip S#BS) 0 

• #7 vi9 r-©^tt07pytT-fli»|i$tl^t (tUtts fc&fctfObjectt- rat^ftCOTffttgtELTltSftftftoXt* il^f*tt0 
fi'-XDSiTLj:?...). 

• "7t<->lz^?"$ft(SYr\ »tt0»*>f2^{7H4*t» Blender 0>^^h^->a)*(*^*C^J:5Cg|*#tf^T7(r-y>(^*t« 

• tf-y<Dfo*k^x4?W\BtZ&Wti i $>%1*'&ti.* Custom Shape 7<f-JH ; £fc7'Jy7LT\ $yT?y?*Zi-0) Resetto default 
value 

ZCDfKTOmtitLZ, B^(DAyyz0h(D^y3.{tmm(DYi^'P>b[Z. fcJtf^ttM&YflftSS 1.0 BU, fcLTfcfflTSi&^tffcOrf „ 

Mode: Object, Edit and Pose modes 
Panel: Skeleton panel, Object data context 
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Pose Position 



0 






















I — I 































Protected Layers 



Deform 



*/ Vertex Groups 
^ Envelopes 



The Skeleton panel. 

=&7-7^a7li326D"Armature layers M Sl#o"CUT, KV-rtffliK-yt^hfSII" LTSJff?** S/->U-fV-lCftlfe»i^SL*t (*fl6B 

75T'f^6i/'fV-ffl7K->eiw«iiiBrf^/a^Br^rt - i-fru £i^ft6ii79T<7&b<V-ft^Mz^w$n3:? pso* ^s/i^hro 

&WjWI*®«)o U'f-\ 7 - ; &(^)7{7T-<^lCti.(Cli, ^££E*a>E-h"IZf&L;T\ M?tMD*TJ3yffM£t: 

• t^Trot- h'T-l*. Armature /t*Jl/0±Stf(C&3 Display Options ^.)^-7©/J^$fe^>©5lJ ; c?^fflL"C<e$L^o -JtGfcftCDb-rV* 
^Mj5!)izt5±i^(i. lOfcCDJSG: o Shift ^-SttUfc^U^USt... 

• Ir-rf HE— Kir?!*— XE— KT'li , 3D ViewfrbiZ0}#fE cHTOCIrr^'T-cL (Armature » Switch Armature Layers or 
Pose » Switch Armature Layers), Sfett o ShiftM Sa-hJwhT, ±IBfcl^D7K$>S#tJ/J\$3&7|?'^7^^^$1**t' (CCT-fci 
fc, * ShiftLMB 0 VhOT-femOWr-Z-miZ ffifflR VZ£t) 0 



tlfcfrSCI** Skeleton ©;t* ) l/T\ CtrlLMBOTRatS^^^'J^ttltt, Py{7$tt£W*-tf*®lufc9*t 0 
Mode: Object, Edit and Pose modes 



Panel: Relations panel Bone context 




The Relations panel. 



If -ffHE- tf-XE- hT-U^V-fa©/K->0^l!lSUfeltritfS:63&LNCfctia5Sttt i 'Ct - h©«t?(C, iK->B-*C* 
»(DU'rV-lZU-f7'5hX^SCfc(Cfc^7.-Cfc#SU9 0 HOfcflWSC* ShiftLMB O^'J^MffltseifPt... ^SS-C^ftJftfcJK-yfii 

• Button^ > Wt?, jWRl/fc4fr#K-yW/tW (Armature Bones /t^Jl<)(Z "layer buttons" L, ^ tl ^cr"CDb-f V— (L:S<(Z)^5-tfJ 

• 3D View 0-f > . ^Ii- £fii fflTS^ (Armature » Move Bone To Layer or Pose » Move Bone To Layer) , £tci£ M tiJoTM. 



Mode: Edit and Pose modes 



Panel: Display panel, Bone context 
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The Display panel. 

• o shiftH rt^T^Tn-xD^^a^^^rw^^g^i^L^to 

• AltH T?t*T0)ffi£titcft-ytf&7jkZh£to 
DisplayM*JKZ)Bone3>T*^hffl Hide ?i-»!7i|«5i>ftffifflt*CfcfC**t)o 

£^£tlfcSi:T\ ^LT^0i^tl5]«to tf-Xt-ra§£ftfc7tf->li, Object t-hT-feSfe^pT^T-to ^LT 1x49 HE- Rtt* 
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The very basic armature of the 
Gingerbread Man tutorial . 



h79?TMi, *"->lifcmWiI8l£f#l\ lvK>03 "chains of bones' WfiJcU 7-77a7IC&3?I© "limbs" £ff*f£l,rf 0 IMTfr ,, 




An armature with two chains of 
bones. 



7-??n7m®®tf-y\tmvzm£[zmmzt%zttfc-z%t (ttztt. -ij^ogMffmz&wu^)... u^u znmmun^^y 

ItfoSnWtVM &<D£?U*>0)Zfttftt$t%[Zlt s (J)"mzffi<"t*.Z(J)^h\ 1RFF-£bT "-fill" SHvC&lX&OSto $T\ ^$(z^©t^lz 
7-7^a7I^M^^5^L^i:-i:LMZ"|l^"©7tj'->^ctoT, "UA'Wff^tU Blender T?ttCtl€"chains of bones"fcn¥/u"C-U£* 0 Cft 
6®?i-Mifc53/u#i&"C-£, flJXtf, 5*©Jli:LT:> ! r"¥ , W->lzff^$n^t... 

7n'->li,T©Jl/-Hcm0)T'f^ofeCZi:lCj:0SSIL^to JU-hfcr-f^li dfi&C** tfetD^nb^lzi/ofcO^ILJ^lzLfeO, *fe*ft 

mtti-yzfeWto^wmzT-^ zLxznmz, m&fiz&.&<Dfx-yo)-mzt%ztffv$£to 

?x-ya)ftmztoM- s M Jis-ht-ytmtn. ?x-y<DM&a)fi-y\t fwM-yvt ffi-yo)$fc$i<D%m£Mffl\jUi^o\z...) 0 

*"-:/©ll«a)iIJI 




The Armature Bones panel with two 
bones selected, and their Child of 
settings highlighted. 



ft-yOM&^mtZWLbffimUljfflt. Relations /t*JKB Bone ^T^hfcteEtSCfc-Ct: 

• Hfc IILfelvK-VtffiL*t ()IJ*ttCCT 5 ttii^b*i*/u)o 

• iK->t3Mflt»K->C0 MiZt&lMZs ^©H0«bu^©KP^'O> Parent yaH*TSMRLS1"o 

• unparent tZlZtt. Parent U7hfl©void©I>HJ£SWt"3£l"trl"o 

• Jtf'->£§!IZ Jlfilf tSCtt, f Con iK*>S*a!lCU** a 

• ft"— unconnectt%[Z{£, ^0) Con it?9:/£$S8lilcL3:t"o 
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Mode: Edit mode 
Panel: Bone panel 

It^HE- h" t tf-Xt- FTiZ7-??2.70)ft-y(DmiR (kMM) %t%Zttfc-ttt 0 
posing partT 'lf jj£L^t") 0 

U J:<5tiSLT<£'£l\, 

shortcut 



action 

tf->©ill*MRL**. 

Sti£0iHR£Jx$E Ctrll 



menu 



mouse 



RMB ^ti^WM 
-Shift RMB 1 



Select » 

Select/Deselect All 
Select » Inverse 
Select » Border Select 



tWlMRy-ite OFF B or Esc 



LMB e Wstffch^stfU ^S©iS»bSiJl^t5 
LMBOMUT^SIllCLSt 
Esc RMB 8 Wy9T"*V>iZJl/ 
RMB 0 

Ctrl LMB 0 Z'OWt K^stfU %&.(»WR[Z&1X\ Lfcl^0)J§9£l£ 

Ctrlt> Shift LMB 0 9Lb9fc h"7S>tft\ Jl£<Z>iI»biJI&T 2> 

LMBOMUT*a&luU*t 

Esc Sfcli RMB 3 W^r*V>-tZJb 



0iJ;Ltf, £fE#7S/a> (Ctrll) IS, 7t^r/ciife<*"->a>3S©iMft£&tEl.a:t {Inverse selection&W) 0 

Inverse selection 




Two bones selected. 



The result of the inverse selection (Ctrll): the 
bones' ends selection has been inversed, 
and not the bones selection... 



Remember: ft-yMmZMiRtZtZ. WL0)tf>.-V<DT4*rf\t* ^GHW->0Jl/- hfH&fcarWo 
jft-XMfy^RMB O-TWJ^tSfc, ^tl^S^U^t (^tlGD*, Bg^©?^l^^©JI/-htT<^M^L^t)o 
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MRL»fe4M*->tt Armature Bones iWlOVJlU-MZttlfclSf (Editing context, F9) D ZtibWJrtZMZlt* \,\<1tMlf\-V<J)~?m\ 

7^f^&(S^CS^bfc)Jtx"->ft t M0TL^5 1 i->©, **Ta»K->ft— £CMR*3£H: linked selection. L%&mVZ£t , 



Linked bones selection 







A single selected bone. 


Its whole chain selected with L. 



79T^&7tf->0iiilJRfl?l&-\\ fCQItttCWR^miftlCDSj^tt Select » Select Parent ([) Sfcli Select » Select Child (])T!-frX%t 0 
'MiRtpOft-yZyOfjyottiZltcl^nte. Select » Extend Select Parent (Ctrl[) &t\£ Select » Extend Select Child (Ctrl])5(£fflL 

Bone deselection in a selected chain'£!^T<.f£'£l\ 0 



Bone deselection in a selected chain 




A selected chain. After o Shift RMB .'-clicking Bone. 003 

Aften> Shift RMB 3-clicking Bone . 003: 

• Bone.OO30T^7li;ilRMI&£ftTfc9, WlttE Bone . OO40JI,- K, 

• Bone.003©Jl/-h©iiWfi¥l^$tlT^6:L^©li, Bone Bone. 00 3©H"C\ *€SW3ftlfeSS€^6 
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Mode: Edit mode 
Hotkey: ^ Tab 

tt®tf?5ta7 htmmz. If <yHE- K (*s Tab)T"7-7?a7^«lllL*1-o 
7-7fa7©Hft(i , 20©±gfefrl!ia>^Jfe£i£l* Li:? : 



standard editing methodsfcl\?t©fr'&9, ffiMM© meshes ©HftlCl^(Z|HWUTL^to St Blender flt#fe£LT, Etch-a-Ton ^Pf tftl 



7-7^a7©l8iSI^3t\TSfl¥t59^T-«SfeWfc-3©Zi:lis fc&fctff^*50>tt7-7?:L7a>rest position* tfet3^©"f 7*Jl/h© 
ttW€fcl^CkT?to 7-7?a70resf positionTtt. t^T©*"->lilHlte&Ur^->g#©P-iJ^FHllZ 1.0 (Z^-'J^ft**,, 

ZCDrest positionlz£^<gi]©jE = ^£&TM > EJi£t3frfc Ltl^if A/ - fcLfc&fetf It-T^HE- KWlWiEtSfc* t*"C®&# ©tf-Xfc^ j| 
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Mode: Edit mode 



Hotkey: Tab 

ZZX'\t, *K->§iUal!lM,0iil!LtS^§W*tc EdifE- KTfl). 7K-V®afr'frfr[frittS :frafo. Xtt(Cft}o?fflJfeG!)l(|$& BM. 



• ffbttJU 

• CtrlLMBtW^, 

• Hf&a>Bfl£iI«>3, 



Mode: Edit mode 



Hotkey: o ShiftA 

3Dfa-T?, - ShiftA » Bone ^-^i^frUtf-^ilfiPLrf D 



• Blender^<4T"1©fi$, 

• tfi-roiEOYtt^lRl, 

• ^fflJI/- r-©IBSIS3DS-VJI/©feS 



Mode: Edit mode 



Hotkey: E, o ShiftE 
Menu: Armature » Extrude 



^ic^tD-STIEStSCfc^^to (Extrusion example0m o 



Extrusion example 




The three extruded bones. 



St. 0<Eflft*H/h*ttft5fl" LfflU*ttfflr#, herer^val 



7tj->U 



:oL^riftWLfeJ:9lZ, ERand ES£^ft? ft%WtZkZ-?rz.£t - 



:m$Wd. H Z7-toLBi[j*y-)WMs ShiftETPfl/'tHL^-rc f7*Jl/h"Ctt, H*Pttfc# LtKLtlsl Mirror extrusion example 
ttCtt^Hl^t. LfrU lM*lKX-J||i57HiJII*^2a>S*jttCt*fc (IE#RB)> LaSflfeftlfft© 
t^7& -?0#^>/tf-.>£±JjltU *Mffl"_L/_R n $I^L^^Ii:*OT*#^t(lefl/right(C&feS. next 
page#BB ) D "_L" T^I/HDff UttJU(Z«toT^fiJt$nfct©tL"Cji5l5L^t -S o^l^WaiC 

V : ?JmBl&ftt%Z.ktfT-$£to "_R" ^©S^-CDMJSfc&OSt (7-75 : a7fflP-AJI/XHIilZ^ 

T), (Mirror extrusion example)0M o 




CtrlZ&fftCfcr7clCM1**to 




A single selected bone's tip. 

/ I 

The two mirror-extruded 
bones. 



2filfta?ftT;^3fcfcT\ TTIftEtSJ^ICdeletelR^ Hi7K-><&5fc3ffi£»jiLa:?o 7> K-JWfcftehSflDjf LA Lfctf-:/£lxOI&<fc 

toiztt, T^ymm^mntuhf. =tmk\z^-^m^.\,xm^ delete urr 0 
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Mode: Edit mode 
Hotkey: Ctrl LMB c 

&U<tb-0<Dtf-yffM1RiifiTl^Wi-&. Ctrl LMB ^clicking TSirlfr UL^->§aI*nU*to 

• ZJJ)'\k Ctrl LMB B-clicked T3t> ^tt£7~7f ^aW^'&^iltL^I- 

• ...(^S/aCOaJIkBiai) £a-fc3DA-VMffi3^fr£¥ffl±£gfrtl£to 




Ctrl-clicking when the active element is a 
bone 



• trUl^K->tt« 7^T'f^^'->^ll : F'lb$tl, ftofg^£ft^t ( Ctrl-clicking vJien the active element is a boneT~WiW^:WWlT< 




Ctrl-clicking when the active element is a tip 



• irUi#->tt» #'->©J#o79T^'&5fe3ffitflT1b£tU ( Ctrl-clicking vJien the active element is a tip TM&S£ 




Ctrl-clicking when the active element is a 
disconnected root 



• 8rUvfc"->©Jl>- MWr-fTftJIr- h©±(^IE*$n 

• fir U,tJ|\->tt» 7Ct^^'6JI/- h£fiJr^LTl*5#K->fcli / <7U> Hb cFtlStt/i/ ( Ctrl-clicking vJien the active element is a 
disconnected root ftS&SfcB LT<E$t^)» 




Ctrl-clicking when the active element is a 
connected root 



79f tfU&mtfi mmfttch- r-r&2>±l£: 

• tfU^-S/CWIr- Hi7{7T^feJI/- KD±(ClBS£tl 

• Iff Ll^/K-> ft 5 s 79T-T7&JI/- r-^R/T^LTL\i.H^->^^'(b$n^^$n^t (check the outliner in Ctrl-clicking vJien the 
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active element is a connected root). 
$ftU^-y(Dfwyif7Vfrfmm£UoZl^t£. ZXihO) ctrl-clicks ^^W)^tZtX\ ^mmz^fi-yVWikiZ^M-fc-y* 



Mode: Edit mode 
Hotkey: F 

Menu: Armature » Fill Between Joints 

z(nv-mi.ummt. FWtz\t{z^m^RUc2ommMm[z^o)^-y^mt^ztT\ *vvj.(Dmmzwz"TvvnT-mwf&"[z 
• mv&fttch- HZT^mwftftst 



Fill between a tip and a root 




Active tip on the left Active tip on the right 



Fill between tips 




3D cursor on the left 3D cursor on the right 



m^RUcJi-bm-D^m^. ^yjw Lm-iy^z-^m^u^ Blender MKyhvzfLiz&mtz^ztemmizmmzttoo 
mtcmftu^-yztem^^ttz}:. Blender \m >^-7i-^Mif lj^u $ftu^-yo))i- MO)X-yo)T^yyiz®mtztz. 



Fill between roots 




Before Ul update (3D cursor on the left) After Ul update, correct visualization 



m$R£fttcm-(Di$-y(DimT" f ^wvotzt. mtRUzimSWteDij-vjiMiLm^tx-yzwm^. ^Tzmj-^j-yomx-ytb 
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Fill with only one bone end selected 




Fill with only one tip selected Fill with only one root selected 



mm 

Mode: Edit mode 

Hotkey: o ShiftD 

Menu: Armature » Duplicate 

■ 

**>*/n.MMtmfflZ s o ShiftD^ff ft. 

to 

$tlfel* . irl^Zbb$#Tfclvc<€$U ( Duplication example £#RB)„ 



Duplication example 




An armature with three selected bones and The three duplicated bones. Note that the 
a selected single root. selected chain is preserved in the copy, and 



that Bone. 006 (resp. Bone. 007) is parented 
but not connected to Bone . ooi (resp. 
Bone . 003), as materialized by the black 
dashed lines. 



Mode: Edit mode 
Hotkey: X 

Menu: Armature » Delete 

■ 

• *Zj.-(J) Armature » Delete U^UT5t£T2>o 
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Deletion example 




An armature with two selected bones, just 
before deletion. 




The two bones have been deleted. Note 
that Bone . 002, previously connected to the 
deleted Bone.ooi, is now parented but not 
connected to Bone. 



Mode: Edit mode 

Hotkey: AltM 

Menu: Armature » Merge 

fit^t5lCli» Merge Selected Bones ;|ty77stffflWithin Chains Wh9\j£t* 

ZZT-^i&UmMZtf ( Merge example #M ): &HSt£hT:iWZt,frfrtobf (*-$J3ft"ClV&l%*i-:/(Wlr- KiK-MCttJIr- HZ)*W&1^ 

7K->ii*a:£Miiiiftiii^nTi*fci*-c^ pruw<M 



Merge example 




An armature with a selected chain, and a 
single selected bone, just before merging. Bones bo 



. Bone.ooi and Bone. 002 have 
been merged in Bone . 006, whereas 
Bone . 005 wasn't modified. Note Bone . 003, 
connected to Bone . 006 but not yet "really" 
connected. 




Bone . 004 has been rotated, and hence the The tip of Bone . 006 has been translated, 
tip of Bone . 006 was moved to the root of and hence the root of Bone . 003 was moved 

Bone. 003. to the tip Of Bone . 006. . . 



Mode: Edit mode 
Hotkey: W1 , W2 

Menu: Armature » Subdivide, Armature » Subdivide Multi 
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#->£»MbL2rr:#fJ(;:^ 
gJRLfe#7K->fr620<&7K->£ffcJfrf3ia*: 

• W » Subdivided Lirr, W1fcnttU£U<tt 

• fab Armature » Subdivide tM& 

• W » Subdivide Multifcflt\ W2T'fe tlXli 

• \ttff$Z3.— t s b Armature » Subdivide Multi iriS&.an 



< 



i IwhkWLfetfJSGs atRl/fc#JK->tt n+i bones for each 07tf- 
Subdivision example 



An armature with one selected bone, just 
before multi-subdivision. 





The selected bone has been "cut" two 
times, giving three sub-bones. 



MofaO)j5 : ,£T: If <f9 HE- R-COTK-^^fclfc^Cfab^St : 

• 7!7T-f^3&iK->SP^t"SlZli, Transform Properties (N in a 3D view) "Clock ; 

• fKT0)ft-y%nv9tZ>lZ[t, Armature Bones yt^JI/T:^ tl6©it^/t*Jl/©Lock tfty^VMLtt; 

• oShiftW » Toggle Settings » Lockedtfll" 

• Armature » Bone Settings » Toggle a SettingtiB'5»). 

g>tK— >T?(i. P^liTK-xoMiffilz^Sli'Cto 

Sfrtt#*MSI6^-JM:UT, X-Axis Mirror UW3Ji>iyt£W ( 7-7? n.7tflf <f9 HE- K TSURStlTl^ittftT?, Tool panel > 
Armature Options ), *y$/:i.g&y-JU;:ftria m*J-h£'P MBUMigft L£t« "side suffix" £l:tftWci5l^i;£fJ0#'-><M7£f#o"a^ 
( .r/.l, Sfett _right/_ieft...), ^0*>>a>£- 0.^1^3^ fcfe (move/rotate/scale. . .) ?3fc£telv3 

r-fe> -saw fc*ftiasiyc*»3tL 7-?fi7®a-2/i>xM(z®?TMfflzu'o£t 0 swuwww, *&<fctio®3»» 

U L ^ Ar matu re© 7t\ - > © 5d v It 

*?2al:H4§C:, fTUL\Armature^'vi^r-(Z)*(DSJR$nt7tj'->^^lit§^^T'^t (Armature » Separate, CtrlAltP) - 
Zbttfv. #J*Jx$ h =E- R, t*T©ilftLfc7-7?i7£lolZi|££T5Cfct,"C#£t (Object » Join Objects, CtrlJ) 0 



Details, info, download: http://amrc.altervista.org 



Page 765 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - ft->H'V- 



Blender JA wiki PDF Manual conversion by Marco Ardito 




It.: ■- 1: 1 000 TaJZ 1 ooo 



The Transform Properties 
panel for armatures in Edit 
mode. 

m\k\Z, M$Rl,t:79f<(7ft-y0)m^(D. fett¥l01$H, Transform Properties /1*Jl* (N) T roll rotationfc lsl {USfctfttt . 
l^P-^ronm-fblcfctt^&i:;^- U>tf 



Mode: Edit mode, Envelope visualization 
Hotkey: S 

Menu: Armature » Transform » Scale 

Octahedron, Stick £tdt B-Bone wmbrcD^-UVW^^ffiOl^ltl^LtirUTfc, Envelope W&fbTfcEDW&S^ttSWilSOiitt/v: 
SftLfc/tx"->©ifi3S©¥££7^-JbU3:t\ skinning part g#fiSbT<£3U n 35fettfP>hP-;i/t5©lilo©fil (*fi)€lt&a>T\ 



Scaling of a bone in Octahedron and Envelope visualizations. 




A single selected bone... ...Scaled in Envelope visualization- its 

length remains the same, but its ends' 
radius are bigger. 



Btl>^P-^©^-Jl/ 

Mode: Edit mode 
Hotkey: AltS 

AltS(i7-^:L7@*©U*0<&£&y-JU£jgS!lU^U^ 
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Envelope RmbT-li, MtRUcft-ytDBWZImMtZZttf-CZtt (tflbO) D\s[yu)^lZO^T{t. skinning part S#MLT<£3H)- Z 



Envelope scaling example 




A single bone selected in Envelope Its envelope scaled with AltS. 

visualization. 



te0t'y'a77'f1Z-V3>riS,"bone s\ze"^mt^ZttfT"^t znitB-BoneO^Uittdlim^n^y^OjiiiZ^l^ttK 
Octahedron t StickT'£*iJffll5TF&r-r... ZO)y-)l<J)ftmitfZZ{Zi,fc05f : W^fftO^y "P-WHS" {totJVxO h©fc© 

^U-^m^U^LXltLUl^iti^iy^m. Blender^>r>a^5.l^lZ^$^]^^;£rt! 





Bone size" scaling example 


1 

i 






A single "default size" bone 


Its size scaled with AltS. 


The same armature in Object 



selected in B-Bone mode and B-Bone 

visualization. visualization, with Bone . 004's 

size scaled up. 



Mode: Edit mode 
Hotkey: W3 

Menu: Specials » Switch Direction 

Z0)y-ML Armature *Z:L-frb(3*iJffl~C£t\ Pi- Specials ItvtfJvl (W)^b^Jfflr#^to mRUcft-ynJjfaZmWttZtlfT:- 
f x-yO)-ki*(Uti.) ZmWXZmStt. mWttX-yttKJbyhftmZfttcZmztir)^ u &0)mmzZft£to (Switching example)^ 




An armature with one selected bone, and The selected bones have been switched, 
one selected chain of three bones, just Bone.005 is no more connected nor 
before switching. parented to anything. The chain of switched 



bones still exists, but reversed (Bone. 002 is 
now its root, and Bone its tip). Bone. 003 is 
now also a free bone. 

Switching example. 



Mode: Edit mode 

Hotkey: CtrlR, CtrIN 

Menu: Armature » Bone Roll » ... 

Edit£-Krte,iK->®p-JWHi$E(t&fc^ mtcmnu^-yz&tiutztcmz. 

P-JI/£, zmtfm&(D3D\i3.-tmtUmmn{ZUZ£o{ZL£to *LT\ *->£Wr3fctf(^ Blenderli^0Jtg a)P-Jl/£;*£l,J:?£: 
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• Armature » Bone Roll » Set Roll (CtrlR) X\ Q-)im%0)mtt&W)lSt „ Z.ntettXnm&mittmfflzmit^St (0*0, 
»ftLT LMB B tU<tt»fitS$-f^UENTERSfT^t-*fc, RMB SS'J^fr Esc fcnpittft^Tfc+vytZJl/Li:*),, 

• Armature » Bone Roll » Clear Roll (Z-Axis Up) (t L<li CtrlNI » Recalculate Bone Roll Angles » Clear Roll (Z-Axis Up)) "C'jIJR 
*07n'->©p-j^Ut^hL^©Zl4^r#2.€(^'P-A"Jl/Z$fti:M?cJ;9^LSto 

• Armature » Bone Roll » Roll to Cursor (t L<li CtrlN2 » Recalculate Bone Roll Angles » Align Z-Axis to 3D-Cursor) "CiillR4 3 © 



Mode: Edit mode 

Panel: Armature Bones (Editing context, F9) 
Hotkey: o ShiftW, Ctrl* ShiftW, AltW 
Menu: Armature » Bone Settings » ... 




Kng» S M»I ' ■!, ^ Mull , Wd » t log 

1 i i i T i 1 i QZi i 1 i i i l 

90 Boot 001 cmaot Bon* » j Co I 

■ i ; ; i ; i ii i ; ; i i . : 



The Armature Bones panel in 
Edit mode. 



^-ymthjtoyanf^ti^moho^B^T) 7-??i7$-y iu^kd. ^ti£ nm;-ym?iUMznimf$.£ftT^st (Editing 

context, F9)„ 

*©?5©IXofrli, 3O07t?>^7^Za-© Toggle Setting 5^LT. 3Dta-"CtfiJffl prtlTr&SCfcfc^T.Tfc** ShiftW Sfcte 
Armature » Bone Settings » Toggle a Setting), (Enable Setting (Ctrl - ShiftW or Armature » Bone Settings » Enable a Setting), 
(Disable Setting (AltW Sfeli Armature » Bone Settings » Disable a Setting) - 3ot^T©I>HJ(3|5]i;&©T\ ^tlf tl&ftJltl$?<l2b 

BO 

child of 
Segm 

Dist, Weight, Deform (also o ShiftW » Deform & co), Mult (also o ShiftW » Mult VG & co) 

Hinge (also o ShiftW » Hinge & co), S (also o ShiftW » No Scale & co) 

Hide 

7K->£3ES^Lrr (3Dt"a-r H £ff twirls] Drt, Z^b0/<-S/# M) n 
Lock (also ■ ShiftW » Locked & co) 

Edit ; E-ra->©^iftt^"c^RS^t> «kd*-s*» ib 0 

Layers button 



Mode: Edit and Pose modes 

Panel: Armature Bones (Editing context, F9) 
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S«l»Cl»lJ B<WI«i 



Hing* 




The Armature Bones panel in 
Pose mode. 



SegmO)I£££ if ivV HTfiJffll/CUfcfcLTfc (*'->+t:TOJk 7-7f zl7tK-> /f*JUfl), "Td^-T^-^WXr^MMt^t^Z 
\t ft-Xt- h" (Ctrl*? Tab) (CtJJOIf ;t3^ruT - &tf' If -ff h KriitMtfeL W^»S^lzm9^tiLnfe^©T"Vi:oM£LT:te<fc:, B- 




An armature in Pose mode, 
B-Bone visualization: 
Bone. 003 has one segment, 
Bone. 004 has four, and 
Bone . 005 has sixteen... 



ztoK-v z-mxttjioiz. x-y\rms" ^yxm^z^y\fy^nrc^mmm^^y\~vmm^ntto segm mun-hm*. ®% 
0)$-y<Dtow®iiy*yhWteWLMvz3:t-T7t)\,bvit 1 z\ zn\tmmo)wm^-y^btt\ zo)mi£%n<tzt (max 32), 

^nf n©^->©iffiii -sir mmz-h-Jisto zhb<j)iifo%mmt%z.titvzzikhtfis in and out m^-iimmix. w*arc 

BWttttVs "root handle" fc "tip handle" ttlf tlT-ftJ$*3CfcteT-£*to CtlSCDfltttf 7*Jl/r-©fi£ICj±$JU fc$3/uiK-> 

©S$^sfi->rt©MG)/^©JK->ta)^JS6iflcJ:oTgi]Wlz^^bL*1-o 



Bone In/Out settings example, with a materialized Bezier curve. 




Look at Bone . 004: it has the default In and Bone . 004 with In at 2.0, and Out at 0.0. 
Outvalues (1.0). 



Mode: Edit mode 

Panel: Armature Bones (Editing context, F9) 

Hotkey: CtrIP, AltP 

Menu: Armature » Parent » ... 

SDtfa-fccfctf tK9>oo WOttbfrtts 7\>-yffl(DM% (o*0iK-vf x-yaftfltMMb) %MMt%>zt1fiz-££t 0 ifti"Cfcfc##a>£ 

• 3Dfa-X\ *"->£jgiRU Attfc&3#->£SftU CtrlPfcfT^St (fcUli Armature » Parent » Make Parent.. .)„ t|?>>7 
7-y7ft0)/h$^ Make Parent *Za-T\ ^£^©f!£}g^L£^i§£li Connected £i!tRx WW&l>*frtt Keep Offset^9'>>9 0 

^ToTL^LMi^o WL?UL\frs-y%-?1c\iM1R[j1tWi-&s Need selected bone(s)fcl^l7-^ft-^SItlxSZfclz60*t... 

• my o^y ko©. ?-7f 3.7^-y /t*ji/t\ m^B^M-ym^mzoiyz. ZQm&mfttszttfc-Zs yjjxzm#±mzte 

^Parent KP^'O^'JT.RlT^.^to *fl8*«M*lrfcl,tfl#tt, lUH&aiJCD'J^fc Con iK*>**airr5€HTt. 

cQftmvits ?0t;-y®ftim&Lzmm$n$tthj- Ttfr&con&#ac&ozLW§&* TCDrf-yommm^iz^mizuos 
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to 



Parenting example. 



■ '_ - . ir 1 






Wat. 






—^rr- — ^rv 


— 




■ 






The starting armature, with Bone.oos 
parented and connected to Bone. 004. 


Bone. 005 re-parented to Bone. 002, but not 
connected to it (same result, using either 
CtrlP2 in 3D view, or the Armature Bones 
panel settings). 




1 






- r ■ .-J - 





Bone. 005 parented and connected to Bone . 005 parented and connected to 
Bone . 002, using CtrlPI in 3D view. Bone . 002, using the Parent drop-down list of 

Bone. 005 sub-panel. 



• 3Dt?a-T\ Btfy<J)M-y%M9llrs AltPls]B#fflL (^tliArmature » Parent » Clear Parent.. .) 0 /hfcfc Clear Parent JC3r-ififar} 
TtfttWH s =ZZX- Clear Parent %M*t£MfcftWi®tf-yt*Ttfim£\Z7 l )-lZl2r) s £fc*a>&fS£»r5fcl*€lta)ii£ 
^Disconnect Bone %MTf£te 

• t&y VjyWQs 7-?T3.7W#-y iVMUDs m$lft&<D&rt-yO)yMZMZlb% Parent KPsCWr/UaRMi, ^Tfl&imbS 
Mode: Edit mode 

Panel: Armature Bones (Editing context, F9), Transform Properties (3D views, N) 

7H'->©=SM^^Mt§(^li. 7Vfrftetf-y\Z(H)T-Wlf tilts 3Dt"a-©Transform Properties JUMZ&ZBoneU-il^&mtZtK £ 
feliArmature BonesJXZ)\,0)&fr\-yO)yjJtZ)\,T? BO 7-f-Jl/ Kftttffi USt (Editing context, F9). 

SfeBlenderT-li, £/£ft^0Jt*T-7K->©€M^ 




An example of left/right bone naming in a simple rig. 



Blender0<fr€*!iJ^Ffl&0(3, £07K->£Jlo(13fcM^$fflt3^£^lT^^^ 
Btender(Z*iJSiJ$#5NFtt,fi!fiJ-Cto 

• £t\ fefet^/tx-XZ* WSS^ A ;-^--^Olt2)^^^'fc0i1" o fcfc*.lileg, arm, finger, back, foot, H0J:9& 

• mtcMfcomm (a pair)(ZIIt o -0&2>tf'->£*#o"a^ii£, arm(ZU:9&i§£. ^tlblCli, fc0RttOX¥©ltftlfrft##L*t: 

o £/^0)t/tU-$tt, §&20)&gT?fc (L_calfbone) £fc(3Jll£frb— OfU (calfbone . R^fcir'^bT't^L^+i/u 

0 /hX^feli^X^^feSig^li l,r, left or right, BlendertflE U£*M10$|S#£*!UILSt 0 ^felE^JOXWJ^Hi 

Separator example 

(nothing) handLeft — » handRight 
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_ (underscore) 
. (point) 
- (dash) 
(space) 

. Binder tf7-??i7(»^-vyy$m7wmm mm. mj]\zm^mmi-mm^t . mmzm-ga (tttm .001© 

• W» Flip Left-Right Names £{$ELT\ ft-y0)%m% bia.L tlTfx.$z£VTZ}\:-tZZttf-C££t 0 Blender liHt°-£ bia.L.ooi 

Mode: Edit mode 
Hotkey: W4 

Menu: Armature » Flip Left & Right Names 

illR Lfc7ft"->£ ©£AG©7-£|- (±IS#BS) £Jx$E$tig>ia3, Armature » Flip Left & Right Names, or Specials » Flip Left-Right 
Names (W4)0fc"^bfr£f£fflL£-f <, ZfttfmWm*. fcUfcftfc'J? (£££I^IJ07-W'ttttbtlfc) ©¥^^IfSLtO, HS^Hb 
Ltii^T\ *Ul^la>*lWrSK*fLfcl**-Cto Blender li, ^"->©«fJ09^±IS©^«^iJlZ^^c^^0T^7h : &x^L, nTfiiT"fc 

Mode: Edit mode 
Hotkey: W5, W6, W7 

Menu: Armature » AutoName Left-Right, Armature » AutoName Front-Back, Armature » AutoName Top-Bottom 

Armature *Z3_-t Specials(W) yza-(C&2>HO0 AutoName T_> KJtt, 7-77 : i70&'b£'t'->g#0n-Ml>M0$Mtfi£r3&WfC 

• AutoName Left-Right \t. fr- htf]E0XmmiZ&& ^TlC . l ¥k%l% fciijjp Lirf . ^TJP-h^'M^XMMfZSS ft-yfKZ 
IZ.r IgJISfSilfiPLrf 0 Jl/- htfX-$A±©tofcO 0.0 (C&2>il£li. ?45tfCDXtt*tfttJB$n**o JK-VflDSi*^ X-lfi± 0.0 1 

/K->0 L/R S*iJWfT-t&<feO*t( Blender li. iK->tfS60)^6a)^5frft*ft5Cfc^>6l^l^Cfc'CT...). 

• AutoName Front-Back li , Jl,-hffliE0YMM(C&$i\i-yt*T\Z .Bk JfM&fciiJnU Jl>-r>fflM0YMME&3tf->t*TlZ.Fr 
J£MS$£iiflnbrf o YMO.O ©tf-MZOlvciiAutoName Left-Right tl^OrWCia^Orf ... 

• AutoName Top-Bottom li s Jl,- htfjE0ZmfflC&$ *"->t*TlC.To P M&tifttaU ^ LTyA-A^^Z^#/«T*5 JK->t^T 
iC.Bot fgmS^^iiJDLS-To ZM«0.0©/K->lZO^TIi AutoName Left-Right fcl^DCfctf&TteSOi:?.. . 



Hand_L -» Hand_R 

hand.l -» hand.r 

Foot-I -» Foot-r 

pelvis LEFT -» pelvis RIGHT 
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X • Bone Sketching 




The Bone Sketching panel 
in its default (inactive) 
state. 

Z0)y-M$3D\?3.-0)Edi\i : E- h"0*TMs£;u Bone Sketchingyt^JKPitliArmature » Bone Sketching) t707.( LMB ^HfcfiK, o 
ShHtLMB©£yi;^*)r:]>hPHI>L3;*.9HWW Use Bone 

Sketching t&y%9 l M[jTfrbtf-y<D?z-y%Wi21&to£to 

1. agfr&_i£&ffliJIj&®M>£M£ (r^ 

t'a-0Z$i CUtf^lR] ) EJ&ofc ft JtlzfcOi:* CTemplate£&£&o£ii£jatt) „ 7 hP-^l*. fa-t¥fTr3DA-ViUSiiS¥S±M 
frtlSto fc€U ^^OAdjus^>a^ffi9fc3^7cfi<l&7hP-^^Ji<CfctT-t*1-o 

Quick Sketcrtf^ar/S^IZtSi:, ±lB0-O©7,T^"-^1bLSt o ^hn-^CfltlHtllTtSkCltiK^tt^CCaftJ^T-f^C&o 
T^-^lot Blender^ JHZ«#$n*ttA/ 0 cfcoT^^rfBrtSt^lltt^tlSt ! ^^ct?/CC0BlendertZ'r>a>(C*ffi 

to 




^hP-^©^Jc ±frblH(C: 
*iMft£ftTl*5#rn$Stt7x hP-9o 4^07, h 

Wl^Tl^lMllliMJUhPHJo 2O07U- 

*3U?$tlTU55^7.7%hP-5o 1-303.hU- 
ht?;0 hfc20©7'J— tz^> hfrbJ&oT^ 

h0 * '0 £ € I W M *T I ^"f ( IHiT 

£(^fc&l^:ft)(CfifroT-3&tfVa^ 'J?fc<fc 
fe-OQ)^'->Cfe0^t (Template^^^oij^fel^o #^-y(enq )#Pg) n J:oC, mi^lttK-Zft-yWrnZMMltt o &J*y HZ.lt 

£tl€tl©7. hU- r-t!>/*> hi*. t''0^^^;irfc^J:9t'-o€lt©7n->(CfciO^t(Template^^^n)o 




The first segment has be The first segment has been Repeating these steps, we 

started ( LMB E click) and finalized by a second LMB now have a four segments 

the mouse moved to its end click, which also started a polygonal stroke, 

point. new segment... 



Drawing straight segments example. 
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7lM2W/K*-74*©feW> h)§ftSlC(is mft&V LMB U ^Og^O r-V7 h©J:?(C K^7"L~Ct7"*> h£fit££to * 

iMBmmttt^rymmmj^t. t^t. #07 hu- btyrj^mwi^tizi^mAzuzQT". 7 i J-tz7"*>r-£ 

itffi^feLNif^litClC LMB 'J£f¥U&fcLT<££l^ 

7'J-t>/*>r-0f8iIi«. Loh"^I^.^^T/cng.^L^^lj:> 7''J-7^>y;l^ [5]L;Manhattan DistM^r^^O^t (User 
Preferences^ KO0Edit Methods; t* J I,) „ fcLt7'J-tZ>/*> hiSi^<»SiJ?tlt^5i:iiL;/cbijliil ; &±(f; *lt£'2>i«fc6M£ 




While drawing a first free segment ( LMB B The first free segment finalized (releasing 
click and drag). LMB B). 





r 











If you now move the mouse without pressing But if you immediately click again and drag 
LMB 0 again, you'll create a straight LMB B, you'll rather start a new free 

segment... segment. 
Drawing free segments example. 



UtlO)7>hQ-9±faO)ffimmttt$tt. RMB ®&9 l M[j£to ffilS*07hP-7£*VMZJ[/f 5lZliEsc£#Lrr „ Ctrl£ffPL&tf 

J.VU-9tf : tO)T(j)**ji>i\L7&*j-J\j : £t o tZ*>Z\ Bone Sketching;t^JK7)Tg|?lZfc5Peel Objects7tf'9>&. *\*j9>\-0)7&ttyVU- 
Jl/"CVolume^S/v"C'L \5ii^lZ^n5 rift j (Dm >fc ^ tWZ't „ Z±22(eng)<M- v£#bb 



7m-7MJR(^ftbfiA^fr3fe©>f>K fc^#^^(^U>v^be©M>)©ttS^0it o ±©gl"Strokes example"£j|T<e$ 
L N o teflit^fc^LU^ RMB o Shift RMB 3riI*JP«/iI^?l&s Ar^JHR/iHR^I^Tto 



XhPH70)>H* 



;aPH7£g#?UX£fcliDelete>f$>(BoneSketcW^ 



Bone Sketching; {^©Overdraw Sketching*? yay^yMZt^t. Zhn-O&t&gfcfct SZttfc-ZSt 0 Z0)m-&. LMB CK7'Jf !7ife(i 











Uw Bora iMiowig [API 


y N 






1 Canwl I OiH« 1 






j 











Adjusting a stroke: the gray part of the Stroke adjusted, 

"unselected" (orange) stroke will be replaced by 
the currently drawn "replacement". 



Adjusting stroke example. 



^(Z,7hP-!?liia0;NL/^01tL.* t r$6:L\©raESL.T<€$L^...o 



7 vu-oommzm LT\ Vx7&*%mt)Uiin\£?%l2l\WiftW&*)£? 0 Ska?*tt« Shift LMB Ci^tfTf^ L (7 hP-7<D#fifc* & 

Ktoiw ! 




Damned! I didn't want to cut Let's doodle a bit. . . Phew! That was close, but 
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the stroke is still in one 
piece... 




Gesture. Result. 
Cut gesture example. 



3. hP-SSJH^tSlzli, VO^fcfitlvCT, hPHJft-ftWSIIO**, 




Gesture. 

Delete gesture example. 



Result. 




Bone Sketching; ^Jl/0Convert^>(itli±Ic©vi^V)T\ MR[stc-0%tdtfcWt<D7.hQ-9%ft-yfc&m:-££to W£ tlOUr- 



d 1 



Subdivision Method 




Template 




Fixed 




AdBptetine 


ng QE 


Length 


Delete 



Length [Delete 

I -i]' IT-ires: 0.990 ■ ( 
Peel Objects 



The Subdivision Method 
drop-down list of the Bone 
Sketching panel. 



■AteOQjj&tfWSto 30©rv>7Jl/fe^^jt, 1 lG)n&~CW.m*Jja.. TemplateT'to Template!*, ^vfLXl^J-^J-^J^ 
£teSiJ07-7f ±7<7)7tf'->£»tLTl$l^T o ^n\ r&<J)*-v(enQ KmftlSt„7,\~\;-hiiytyHt. TemplateJiW©£'©^$>;£;££ 

±f$.Zfttc7$-y(DQ-)\,ftm*. ZOZhQ-OZffi^tctZlZ&SVSt (Templatem^)o7.hP-^tllL^c^0ta-0Z$t4^[S]^7tj->a)Z 
Fixed 
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The Fixed conversion settings and its preview on selected The Fixed conversion result, 
strokes. 



Fixed stroke-to-bone conversion example. 

Adaptative 




The Adaptative conversion settings and its preview on The Adaptative conversion 
selected strokes. result. 



Adaptative stroke-to-bone conversion example. 

Length 



St » Bone Sketching 












Convert | Delete 
Lengt ;J < Lim: 1 .50 
Feel Obiects 




/"^ — \ 









The Length conversion settings and its preview on The Length conversion result, 

selected strokes. 



Length stroke-to-bone conversion example. 

Template 



Retarget 
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The ginebread mesh skinned on its armature... 



^'b^-riis ±\z2oo)7,*y-yywutfm$.t: 
• *vy3.±mz7-??i7mMtt&m -C'$$t. ^xzoj-^^ymumKot^m-yiz. zmyvi.0Y(D-w^n^\t^zt 
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7(DT7X)Uh "rest" position t£tl^Zt[Z&miZ<t££l\ a t^VxO h Ftl^ IXtefflt S^arrf, ^tlli^'vi^ r-£tt 

i: LT0^& UftT^k bT'-f . . . 

*3l*3fcWT, Blender©?-??!?!^ CO^PtTJ^bLfc. IgHflt-K tf-Xt- KSWoUt**. Ztlli "iKI-XDfeftCWt^Sfa^ M> 
St (tfefcSfiSfclslfEli 0.0 X'rHU* 1.0 ) 0 ITdfoZs #-X =E- FPiK-yMWfSfctl*, *©S*itMfrbML3ll*Ts H?>X 

Z©1z3$a>?JlTlXa>tt: 

• iK-vCg-pwrcp gauma . 

• COPE- FT' iK-^S^LTlSjfel-S :fr;£n 

m£\zi& tfiu g mz&mtz&'ST-t,. ft-vywt yz^-yaym^tfoz^ z^mzmm^Ti^t „ zo»\- rat, 7z*-i>=&frm 
teiLUcft-vywzm&^rzfrtthKzmigizmmmriSVhjo zt^hB\ender(D7z^-yay{zoi\znmhUi\Qi:%n{i.m 

Lot,©«t9lC, $636SHSftiJi:UTIi tutorials tLT^IC this BSoD one fe#HgbT<£3H , 
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Visualization 

tf-XCPose) t-KT?B$6C» iK-^tJtW^St %<J)*M-ft> P.tV)l-y (colors and groups) . 7-7?:L707Z*-v3>£j|^t<T 
5 J-ah (ghosts) fccfctt' : E-V3>;U( motion paths) 0)W!&&%£t „ 

Colors 

(fe) 

Jtf-XCPose) t-FCtt. #0-O©^IIIlZj:9, #^"->li»j^fflfe§}#oct*<r#*to Color i|x"$>frbS^U*t(Zffl^>li US 
(Editing) H^r^KC 7-7^a7 (Armature) )\*)\, F9): 



Coloring from Bone State 

• Stride Root bone (enq 2.4) „ 

• H-g : KS&MMME Solver constraint) S#OtK-> 0 

• K&:T7*JUha>tttta 



Coloring from Bone Group 

($-yy)\,-j[z&m&) 




The Bone Groups panel with a bone 
group (default colors). 

tf-yVil-JrtZmj-^nyO) *72kShr-* (Object Data) lT^8«ffl"P*, T-^frltSU^ ta^to 

•fLl^K-X/JIr-^flrftSCB 7K-X7j|/-?(Bone Groups) ffillZ&S ?JI/-7©iIfiD ilfcyWJ^L**. ^l/-W#6tlSfc. ±£3fe£3> 
hP-;i/§ffijtS^7(Cfe0, KP^^O^'JT.r-^efteOJ^JU— ^5M/u€0(^EP©/tx"9» . ^^EOD^JU-^Qfe* LfeOC^T.hfflH) . NUP^LfeOT"^ 
£?(rxj7K'9»o 



Layers 



U 1 . 1 LUJCQI 

Bone Group 






14 


~~l & 




Group 




Local Locabon 


Group.OOl 






Group 002 







ft-yVk-JiBone Group) fflb'Py? 



• 7tf->?Jl>-7(Bone Groups) rtrBE#©^JI/-^l>fcoSl/, fJOMaT/M (Assign) %W?L£t 0 

• /K-XBones) /t*JI/0UU-$/a>ffll (Relations) /K-Xftl/-7(Bone Group) FnyJWyjZt-frbMVtt * 
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3Dta-rii ^-X(Pose) » *tx"->?JI/-7(Bone Groups) ^Za-Ei^ jK->{7^-?(Bone Groups) i|?^7^Za-(CfrlG)SffioT 

Sf^JU-^dSJOST (Assign to New Group) 
^JU-^(Zf ij 0 ^ T (Assign to Group) 

i\t—yV)l—JfrbM1Rtp0)k>0)'&fe£ (Remove Selected from Bone Groups) 
(Remove Bone Group) 




/Ix-^l/-^© 7K->^-tZ'>h(Bone Color 
Set) -HfcS^$tlfe*7-T-7a)feM* 



^'Jl/-7lzr^-T-7 (color theme) j^fiJ0^rSCfctr#*t(RlTS7tx"->^t^rc©felz6:0St)o fetes ODfeSJiaCtt Armature 
S/t*jMd63 fe(Colors) tf£8]T:63j&S^&9*to (D'MiRlZit /K->fflfetf h (Bone Color Set) Kn^fl>yah«frat<£a?lV 

• f '77tJI/r-fe( Default Colors) -T7*Jthfe(flcft) 

• T-^fet^r- (Theme Color Set) -20 &3 Blender 0E££ty V<J)l*>OJ>tO (^ffi©#^"e*&*3sSHU'C* ) 0 ±V)V-TO&ttftX 

• %7Ah&te/\> (Custom Set) -34g^g©fe-t2*>h 0 ^-7c:fclzH^T:t 

ft**WJ^t*fc* ; fI^^fefefI*^''f7PW^L^fe©^M^ft7.^to Cfl)j£ft£?- SfctClZ. Custom Set^va^^SK^lZ^lC 
Ghosts 

Blender 0)J-7r- (ghosts) lizniZtTfc«J:«!5lTt^to =f-7.h 
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=T-aK Ghost) /ttJUZtet-KICJfc 



J-7MWRJl7t*;M*^P;tT'f (Properties) QXJVxV Kt-* (Object Data) (l&9£* 0 J-7htt3aHfe0, *7va>0-£|5li|I]i;£0~C 
*: 

ili£©7U-2JIl a (Around Current Frame) 

$5H (Range) 

rffiffiijjlZlf-ahHOaitfr^La^ 
7.7^7 (Step) 

J-7>hSS7U-AC:fclZtil1-^(f77rJI/ha)fit 1). 27U-AC:dZt±lt^, 37U-ACTdzmtK fclvafcftSSLSto 
jIIRU£t©©& (Selected Only) 

£®lZt3fc*^*0*"-:/CDzr-ah£IW 
ttSIEHl^dn Range) 

Z0)7-??i70). Jt£7U-AlGlllZ&37K->0d-7r-£il^Lrt o =('-7r-li^^7U-ATlijg0J(ZjS^n, ^miZ^MJf £ii 

L"Cft^©7U-Ar(i^ig0^(ZjS^n*tc4O07r7va>^fcOit: 

P^#i (Start) 

$BS10^$^7U-A$^fi|-C4B^LSt (m^7U-A^©t0)li^feL\)o WHkMfib null ^7^^7®1it(iA^T'^1i/vo 
Lfe^T7U-A2JSlK(2^tJ)0)lf-7shL^X.6l^yzfei3*to 

iH7(End) 

ic mo>mJ7^-h^WLWT-^M US* oiBSS (Start) «fc0/J\$&fiSlzli-C#£t±A/ o 
7T>>7(Step) 

+-7U-L± (On Keyframes) 

fl^tefflfl (In Range) tfT^aXZjtfflrCl^ttfs 7-7?a7©7-^-i/a>rt0)*-7U-A(-OJsl±©iK->lZ^-3t)«Olt6tlfe7 
U-A)^ltlZJ-7.h^tl*to LfctfoT#7*e/aMZ 7T<;>7(Step) ttfeOitt/va 

WfcCfcE, J-TxhOlt^l* HMtfiHrtdn Range) IZ£t^TJx$£Lfct0IZ&Orf 0 g#J0*-7U-Ali*&IBT\ &3&lZiSE£ 
SitUTS^a)*-7U-AttSKT s tp 



Jtl£(Z s :J-7Hi7Z;*-:;a>©lf£*(AltA)IZtW«^^ *7*2a>Stt 

aS^fcLT, Z©a^©^yA^a^3>1*W(Z^0^^5^'r^lifc0^/vo *©fcfclZ(i Zf-7>KGhost) £ 0 IZfSfr (5H§E©7U-AEiZl 
(Around Current Frame) (Start) £:*t7 (End) (Z|s]i;7b-/xfl#£A±l Lit (^<7>te©zf-7H7)ii£)o 

Motion Paths 

(t-va^U) 
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• ;U^^t5lCli(tU<li;U©MlfrWSfeb);Ua)ftSf (Calculate Path) iH^V^'J^tS^, 3D fa-CO^Za-T 8 ?t?-X 
(Pose) » t-^a^Udvlotion Paths) » }\J.<J)%\% (Calculate Paths) £jllfit 0 

IT-ahl^K:, ;Utt/t?-X/*-7b-ASH*Lfcl8l^gillMif$tl*to ifc, 7Z^-va>^*(AltA)IZt^>5t]-C'to SE£©7b-2Jii2 
(Around Current Frame) ^va^f^if^MWTo 




The i-va>/U m^UZlit- KlCfE 



7 b— Aft] ill (Around Frame) 

gE£©7b-A©ffi&, JI£$fe#©7b-A©7t?->C£oivt* /Utt^l^tCJ-atelSWret). 

ft^$5H(ln Range) 

IItf 1513 (Display Range) 
f]7f£ (Before/After) 

I1S©7U- A©M^H7U-^a^$1ii.©^|^Lit(r7U-^ia (Around Frame) Jffl) 
{{Literaipj&/#I7 (Start/End})} 

^^/H-*$1*S;U$5ffla),gBJ&fed:i;$l77U-/x(ritSiSH(ln Range) jffl) 
7r^7(Step) 

J-7h©fc0)fcl^aa)ti©'C"ton7U-Afe&(c;t7«^^L*to fcofcfc&:£:o©li s 7b-A#^£S3Sl/tlA3fc#(&i£)'C* 0 

7 b— Lif-^-t Frame Numbers) 
^p— 7 b— M Keyframes) 
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+—7U— (Keyframe Numbers) 

+ 7"JI'-7*tfeL^-7U- A (Non-Grouped Keyframes) 

7K->®t-va>/Uffliz. 

l+jf (Calculate) 

(Start) /$I7 (End) 

P*1$»7te7U-A©fEli]£:£«U CfliEBflT^-^/UtfffifrtlSTo jELfcfc£li» 3Dt?:L-CWU§Mflrt 

UzMZ WJg /UmtM (Calculate Paths) $tZ>&Wm0£f o 

U-aMdtoT, Bfl#i7U-.ktf mtt£&&l3 Cfc££jtl/C<£3l*o 1 izTtltf. UPgOU-A 1 tf/tUDHtt 

<4ii®4&£&&(Bake Location) 

f7*JUhT-li, Sfc!li(tip)OWtt£imi,STo C0)K3gftll«(1ail)(zX%dfc« *K— >0>JU- NWt*ttWL**(&fe, Blender© 
UIT-tt7H->0)JI/-HirheadjfcP¥tfn*t)o za>K£a>XStt« 3D £:L-CWta«g*r*3£l*, J Umm (Calculate 

Paths) $mmm&mmo£to 
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ttTl^T(?!lfflTOfc||«W*X* 7t?-X(Pose) » A (Transform) lZStft6tl"Cl>*t) 0 fc€U MfeitlW}**: 

• HtfttZtfiZ . fi-ym<J)M% (relationship) lil^lZMST-fo 

• JIS^"->©rh : 5>77*-Affl4 J 'D'(SW-oeitfebs 7^JI*H0lfj|fohtfOM>tt*)Jtt #->0JI,- h~Qt , fcC3"C\ tf^Mvf 
(median point) ^"U'T (fctZ-tf * 75f^Wvi5 h tfg|Rtt$©fc£(;:79T4:7;K->flWI/- h£($l^t!-/v) . 



Select Grouped 




Layer 


Shift G 


Group 


Shift G 


Keying Set 


Shift G 



HftTMR (Select 
Grouped) i$yj~pyj 



• mmmtR ( Select Grouped) ifcfT7*0*Z3r- (* ShiftG) £&;tli , ffiMtZVh-JVM \>-ttt[Z s #-y*m&X-££t: 
o ^tR*0^->t|H]L;9'Jl/-7^RfflltS^7K->^S^t?.^li. Wlr-^(h Same Group) (o ShiftGNuml) £&oC<fc"c5l^ 
o g^ifj CDTK-^fc^DU-f^-lzmStS^/K-^SS^tSlZl*, U'TV-dn Same Layer) (o ShiftGNum2) %&oZ<1£Z\.K 



m&Xfc&OiZ* ^'->G)r-7>77^-Ali7-75 : a7© Hft =E- R3t«iFtlfc ftJt&M (rest position) %7t\Zffftti£t . t&fcS #~7C 
(Transform) 7p;tT-f©;t*;i/ TfflfcBr**t)o 




20©7tx"->SS^if J ICP-A;i/ Y$fi£ 
@3£I/CIh]$eT30']o Iii^t2 
*©^0^li7-7fa7©**lzaD 



£fc. C9LfeS^©fr*3n5P-i;i/SFBlli/tx"->e#©fc©lz60it (7-^a7 )WlZ~ &WM (Axes) tf^S/a^SW&lCtSfcjlSilfctfr 
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■MFCyWII^U 0977T47fefilltf L^&SZfctf&OSto C©B«tffi*fek*tt, 7-^x7 ;f*JUZfc§ iltlTjgfr (Delay 
Deform) iK$:/**»K:LT<£&\, **:/*7$fr{7 htt, h7^7*-A^S«t^btBglz€ltMlHf$n5«t?IZfeO*to 

gll IK (Auto IK) 

^-JUvxJU7lz&§ auto IKtfT^aM*, /K-^tf-^WlZ, -B#iflfe IK flJ&S^daiZL**,, (chain) liatRStlfciK-VflWystf 

(tip/5tiffi)^b. s±a©^7K->o)ju- hrcttfflLg:*,, fete. caffi-KCtt^sa^ttsttfMStt/wo «if^tsa)tt^llrt©7K->ic 

tt±7t?-X(Rest Pose) 

l^fcfoh7>*7*-AUfc7K->£tM:teSlZML^ 

it AltG/AltR/AltS va- hiwhfr Pose » Clear Transform » r-7>X7*-M)>f3£ (Clear User Transform) s WNum5 £{£1^1" „ ZR> h'li 
Pose » Clear Transform 0)*77*Z.n.-frbbWfBZ-££?) 0 

fete, MM*- h"T- I>^P -7 (Envelope) «SCL"Cl^Sk, Alts lii£ifii©>N£T-lifc<, S^7K->0)^WfiSH$*6|gtSiStaiSLT<€$ 
1^(7-^x7 » r-7>77/f-A » IV^P-XMOffiAfts'MScale Envelope Distance) tZx-frbb^frVZt?) a 

ifiC, ^S0)Jt?-X$iffe6fr±&StUrE«1"SCfcitjfr-^it CWUftttltf, SS®H7>7s7#-*-2>3>S fl* HzrjSjBjLi:*),, 
CtUZtt Pose » f7*^W»l?-XC5WB (Apply Pose as Restpose) *Z:l-£$?;d\ CtrIA ©*tty7>y7#47P7'5jic^L£?o PB#IZ, 7 

lift =E- ra7-7?a7te£(zi*±teSrg^$ni:Tft\ *7vi7 h fccfctf FTIi, f 7#Jl/ R'li Tft-XftMCpose position) 

iHig( Rest Position) Jtj'5>^^>aiZL^t'o 

FbI /ft— 7C ( In-Betweens) 
7Z^-*a>G)iff-^lillffl^-JU^»*0itp 

7fj-X^U^^77( Relax Pose) (Pose » In-Betweens » Relax Pose Wdt AltE) 

z®mt&m&m$iz^imiwm$tt\ *-7\s-L®oii*htcti-yz-teut®tt£Vfv (7z*-iny<i)m ^w<ic^) n tk-> 

/|?-7C£l§3S(Push Pose) (Pose » In-Betweens » Push Pose Sfeli CtrlE) 
■S£<07|?-X£*lf$lZLrf o 

t1\— X'rocpf'KBreakdowner) (Pose » In-Betweens » Pose Breakdowner Sfcli fr ShiftE) 
^CD7U-AlZ*5x$t)LL«f*JJl?-7CS#0*f 



Tfj-X E- HZt, 7-75 : a7Hffl0f>ift/l-7va> J f'^-JH$^O^t o tctWS. i (auto-bones naming) s ^mlf^MMzM 

€- K: tf-X =E- K 
)\*)V. 3D fa- >V;#- 

^Za-: tf-X(Pose) » ^0/t?-X§3tf- (Copy Current Pose), Jt?->C(Pose) » /If-XS^-T.K Paste Pose), Jtf-X (Pose) » X$i"c? 
Sfe^t^-XS^-T. h (Paste Flipped Pose) 



Tt?-X 

3D View 
/V^-IZ 

$>2>x Tfj— 

XflUtf- 
^-7 HZ) 

Blender r^-X0)Pt o -i:^-Xr-^ft?(Ztt N itf-X(Pose) *Z:l-£(£9J!j\ 3D tzL-i7)^-(Z)afJjlZfc§30©Ilt 0 -^-Xr-^>^a^ 

^S©7|\-7v&Htf-(Copy Current Pose) 

illR*CDTn->©ili5©Trt-X^Tt?-XA"^77lZPt 0 -L^to 
Tlx-X^-Xh (Paste Pose) 

A = <>77lZAn7cTrx-X^Jli5Trx-v>^^G)7-75 : a7lZ^-7r-L^to 
xaT"J£te$ttfc7t?-X5 / *-Xh(Paste Flipped Pose) 

A"<>77-lZAntTfx-X(7) XfilZ^t UT£^jx$E$itt (X axis mirrored) it?-X£* HiSTtj-v>^*(7)7-75 : a7lZ^-Xr-LSto 
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• ZW-Mt Blender 0)-tz^va>U^R'lt)^U^to »J*®7-7?:l7^*;/-X 77-f , Jl**fcl>THS6jtSkl^CfcT?t 0 iR-Xjfa 
77lift#£nfelWC\ Blender *HWikffe*)tl*t« 

• -73s ^-aMSIftai, 7n'->©illK$oBl(iSD*^#^^/uo Ht°-$nfe7rN-X(ir^|1i&J(per-name)Jl/-Jl/jlZ^"CJIffl$tlit 

(^-X^t°-Lfel^lZ"forearm"^->M^$nXL^©T^n(S\^-7r-B#(Zli, SttfE/t?- V>9"4 ] 0)7-75 : a70)"f orearm"^'->^ 

o *K— XDtfcit&B 




7c(C^i2)7-75 : a 




tI*^^^7vi9ht(il5'|5]L;"C'to Z©t^iJ(per-bone)JI/-JK7)^ffi)li. 7-7?a70;tf'-> (Armature Bones) /t*JWZ*3tf7WJWr 
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/K'—X Armature Bones) Jty- 
)l 

[hUe^H* (Inherit Rotation) 
teHSiBt* (Inherit Scale) 



to L^L3&^6l^i:r^«6jrta)Urtl^a)/f->a) (Inherit Scale) (Inherit Rotation) ^P;tTrtH*aCttlB, 



m 




Blender (a g mmzmmmzmw^tt a 



• «?nt, mmmcUi^-y[t. i^m^oizteiLiz h^y^-L^nst* 




m+mim^mzm^Tmmtefttt {wstf-yom'K -m^mmn-ozi ^t\^zM<xi^ - n&m&T-mtntem s © 

Blender IS f£i!]/Oftt;t#fF0^rU\ fc^5/v^^$n"Ct^7n'->I^ISMfc>5t)ll$^^^1i/vo m^OtZ^zmMM MU&OlZ&XUls 

LfctfVC, §7tf'->l^-v>?£-r3£:. ^iC^Jl^-h^-^bT-f^-^T-ro^^M^n^tc C©^JI(i liSSb ^/forward 
kinematics/FK fcn^tf tlTt^f n CQ)fe(M-i/ i^Sll^ /inverse kinematics/IK fcPf litlS, Blender ©J#ot?—ofl)i|?-X^iC 
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Pose Library 

(tf-XM^'J) 

Intro 

J?-Xy1'7y 'J (Pose Library) n*Mt7-??n.7<J)$-X%%&* 'Mm. ^WtZMZfelotitt ', 

jfs-xuJy'M 79 vay (Actions) nf$#£nrr 0 m&tttf-tt^MJOvsytbT&ftftsvhhK ^mmmz-nxst o 

Pose Library Panel 




XCUtT-f > 7-7^-\> > Ttx-X^ (Properties > Armature > 
Pose Library) 

1. 7?ys>/ tf-XylJyUr&m? * 

2. s1t-Xy'f7"y / J0)%ffio 



3. Fake User0Ja^ 

4. TOt^U^VzO h£irfc& tf-XyfXy'J%($-te-\ : Q)tZlZ)&1ial£t 0 

6. JOrtfU rf-XylXy'JO) #-X0)-E o 

7. tf-X£iiiDL3:?o 

%rffij£t0 1 mWft®S£&%. Its tf-X££®1to[Z79SG>0)7\s-L\zm r )%T£to 

$frffii£in(IM£07ls-A) 13, MMj-WMTime Cursor) ©*t*3ES©7U-A£fcfc£* tf-X* tf-Xy-fXyVlZ&HaijS 

To 

BE##®S£&*. (Replace Existing) 

79t<JU tf-XyJXy'AZti&mm #-X%. 7-*?n70)m&<Dft-XT-W$&7i%to 

8. 70f^U tf-XZ tf-Xy-fXyyfrbWfe&to 

9. 79frfU tf-X%M1Rtp0) rf-XJf-XPose Bones) (zML^To 

10. 7Cva>©M1b (Sanitize) „ 7£$h>* #-X7-fX7'JtljT&?0)\zmtfcttmz[j£to 
79S/a>* #-XyJXyy\z&&t%tdh\zmtt 0 
*-?\,-L*%fO&7[s-L\ZO\,\Zs /tf-vTtf ^vt7/^/IZjajPiFtl*t- 

Editing 

($§H) 

3D tfa-, tf-Xt-K 
/|f-X0B95l CtrIL 
#-X0iiAn * ShiftL 
/|?-X©QfesS * ShiftCtrIL 
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Applying Constraints to Bones 



Add Constraint 



's? Floor 



Target: 
Bone 
aicky 



3 Armature 



s/ 1 Bone. 001 



Use Rotation 



MirVMa 
Space: 



World Space 



(J <M> 



World Space 



Influence: 1.000 



a 



Pose =E- FT© Constraints /Wk 79t4 
^'fe/K— XBone. ooi) [Z Floor constraint # 

Pose €- h"T-|i tK-XS^vi^ r-©<£?l;:SK2>£t?©"U\ rtrijftj (Constraint) Zt&~C£St „ Cflt- FT" Constraints /fcfcJMj* Object t 
Editing ©ir"^b©^>T+^hT"ta^$n?.©(S, Z0)fcth~V-fo ;UJU^Ii T 7 ^^/^'-^ rfjij^^'g^^tl^t (A°*JK7)Ji±S|iiaa7tf->G) 

Limit $ij^£tf->frJ^LT. Jrt-X^^OgEtlJt^^i^^^^T^^to f&0^'yi^h/7n'->(|l]L;^yi^r-rt0fe0rfc. SiJ©7- 

??i7{zfo$b(J)Z"b)(Dm£Z&mzmmttfttto -iy^-^^T^Mm \t±\z. K-ywmo) ik soiverdK) ^j^^ffiDr 
$j * i A r B i o) u \: ( J mm i : ffi ( f i> cfctfr ( * Sf u r l n lSO),BfffiiJ^a)ftif J p>fei;ot,-S©t6ffliziS6ti"CL^t(«iJ:U'D©^ 

f*i4(C«toT 0° ftb 160° s cfe^LNli -45° ftb 135° lZfeS^Ltl*1*/u) „ Limit Rotation^ $5 ft] PS) WfSSItrifcfflJK-^Cffil^t 



tL<M»g}IcrLT0*->0®l^tf' Constraint 0^-vlc:pL<*^n"Ct^tc 
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Ktt* 7Z*-$/a>©7TJfc7^>:/7^M;:*37j&"C\ «tOSJS67Z^—>3>^SL^*X-^J?lct5Cfc§Brffi(CLSt 0 
Automatic IK 

IKKiim 



^M^IKtt^-^lC^oT^'-X^II^S^tS^mT'to ffl^fc^;iyRTtBtiteJ:r/7tx"— >(Zj:S3Bfe-a-ftiJ^p{Z«toT:. ^iSiSI(C^fe-5^tfc^afie 
7,7>r>IK©|&£©^£&IftEtt» Se!ineJKffl/<-i/"lzPL<lftW$nTL^to 

>7t?-v^')rtfc0*^/vo LfrLWlTfc, IK Constraint©U<O^©i|ttt$**LTte0, ^aiS'^7'yi7hi:il^"C^^©7n->CDt#^lc^ffl 
pT&r&Sili:^ ftfe©t / <'C©ftiJ$tJ Wfflii^nfc^lzpfflli^nscfcr-l-o SUPftfclK^i-:/!: Spline IK ?i->«73 l^|B#ll#llf£g£#a. 

1. ajR*Hfe^i-f>0)«(W)3K->T, 7pytT^IfV5rt07tf'->0$ <£97'frb 'Spline IK ' £&2jnl,£To 

2. 'Chain Length' fi->rtO)iK->©lfcTK36L*t (SWbfeJtJ-^bgHi&U, . zniifi^lZ«toT^S$tl*t<, 

3. ft&lZ, M£$iH4Pt5 Target" 7-f-JI/h"^lft^L*to 

life** 

i-^(feWft«iD»tt(Zf&5J:9Clil8r*, 'Chain Offset' ^7S/a>WS&(C&oT^5fc^66, 3D£fB]fl©ffiia>jft£B«"e#£ 
J¥£G):]>hP-Jl> 

?i->l^07tj->CD)I$0fiJ^(Zli, 'XZ Scale Mode' ©IS^StefflSto ? 1 i->fi<Z)&7tf->0X$fttZ$407>J- l J>? 

• None - ZJDtlttMs XfcZ©^-'J>!/fll» 1.0 fcl/CfiH*L*t 

• Volume Preserve - XtZa^-'J^T^tfeli, Y©7x^-'J>^7779 (7t^->0S£)(Z)i£${i:&&$tU iK->CD ^*t*#L*t 

• Bone Original - ca>#7$/a>li, J|ilZXfcZ07^-JI/7779£i$Et3fca>T\ ft"->lifflU£fl<]&73}£Ti¥ ffiZfttc&QbQT-foZ&Wtfto 
0£* 

Ztlbrot-KIZiPT-T, , A-7W££($ffl , fcl^#7 , *>a>fc&0&a:?'o Z©*7i/3>tf^C&oTL^S**»*l , lf*ia)jK->fflI>KjK'f>h 
tfffiS$nTL^Sfi^l±a)^a)4 £ S^6feS¥^I4 £ ^I^. XtZ07^-U>^lfc£«mt2>fcMZ{$fflL3:-ro Z©7^-'J>^^li. ±IB© 

a»lCt*7 h7^t5fcft0)t> h 

• gJi6^TOfefei::«|agi-sctfcur,/t?-Mi?o<0Pli:S$tL, fcioict^iati-f, M^97^/r-LWUTfc#i:U9o 

itf-i/tt, SStfjIZli 'rest pose' 0^ttr©ffif&i;:;a97mrfEJdcT3*rc\ #ilt«&£feoT^3fc£IZftlZ8igi;:&3, fiWfl 
4ffilC*rrtlS^«a)Pp^ii^'MfilZ}ip^.SZfclZt60*1-o 

• ivo (2.5riffL<iiip$nfes wh&« ?k->7^7) ic«t5a*ia)*ijepii^G)«ij^Q)^ffl^tet!ifcu*to frjwi^a: 

El>fcO7$0trl*$**, -jfeWIC. fi^©II>r-P-JUZ(Z^^i:$n2.li$iJIMlTI^IS(5/v©'>Lrt tf'->3frb5flilZo£frj 

OTijftioTH-8T*)c 
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77M>IKIi]|fc&(Zli'lnverse(i££fS]) Kinematics'(IKII>7hUOhfc£')rii&<, 'Forward ft) Kinematics' (ffi^07tf-XfEf&B# 

stci&myzhwyh(D®%(j)fotTmm£ftztzttt:T:to m^(DK^z-yt7,y^y\Kfz-y^m^-y[zmmz§m[ J 'ci^m 
T^^yK^mt^t, -m^izUotcts-y^z-yt^n^m^ti-ym-'mT'to 

1. ?T-yO)tpT!WikO)ft-y£miR[;. 7P/tT^70K7©Bone Constraints-^?"^ 77^>IK ( enq )Xy7hUOr-5£flDbrr o 

2. f^g(t§^?7n'->©i{(illRL"Ct^^->g#^atJ)^ChainLengthlr^^LS-r o 

3. g&lZ, TargettlT5 1 i->^II>r-P-Jl/ti.^-^JaSU^to 

znr^i->li^-^^o-CH>r-P-JR^2.J:9lC^0iLto 



Roll Control 

^M^iK^i-^rorteDnj^fclirp^idS^ 
Offset Controls 

Chain Offset*? vayttmzt^t. ft-Vf x-ytt, § fi6^IZ<4SUttt!ST\ ^tt©*A-^IZ^9«t9lzr^to T7*JUh"PI4*«*C 
Thickness Controls 

7H'->©*$liXZ Scale ModeT"l&S$tlfe^aT?3>hP-;U$tlSt 0 ^©iI@(S5 l i->l^llt2.^->©XfcJ:l>'Z^[fi]0^- l J>?©1±^$ 

• None - XfeJ:tfZ35lRia)7(r-Mt1 JDtfiyfctl*t« 

• Volume Preserve -X^TfZ^^TJj-MtY^f^CO^-M^^WiUf), ft-yofomtffcfcfttt 0 

• Bone Original - ffi^iiO(Cpffli$nfeXte«J:l/ ; Z^lS]©^-JI/^L^to 

^nb(CiD^.T. Use Curve Radius*? Sa>tf*0*t. Dflt*3HlCt*i:, f *V? tl©7tx'->0)^B©feS'C©A-?a)tt^¥Sa)¥^!(J ? X35 < fcI/ 

• *-?£:]> r-P-Jl^SIZli, 7y7(*ttM£liBlender2.5r£iiLfcfi"-:/7^ 

• Follow PathliyTxr-UONrllltilCs /t7xtfttttT#5fr?0*-?©«JBttH**0*tt/u« *-7©fIII^'M^t5©IS. 7*MHIRHM> 

• 'J*>7"t5B5» ^0)fcC5liA-7^>r*P-Jl/t5fe«)a)/n"->^3J<ia)7-7?a7i:UTi&Srto cn(i^©rfe#H^0|f iijtf'fg 
±tS©Siglt5fcro"Cto Blender0DependencyGraph"C(3, =l> hP— JU?K— £-?, ts£V?J ! ?4 ^IKStlfcTK-VCW&SII&fc* 
7vi7 hm<4T-*^tSCfcU^T:^*1*A/o 
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ttDfctt, tyVzOb<J)WMs -DtWUzObO) transform properties IU$e, afr-JlOfc* 4f *fe^9£r:i>hP-.JI/t5fc©r , f 0 H 
MH/W*rc#SJ5U:i/C<ft**. 

2JiaE«iFftTl***o 

• 7zy-V3>g)m r> ^*>"i{7hC07^-i/a>(CtSfc#05^^roffiffltOUT©IB*S^*iUj:g 



B Transfefm 

r Copy Location 


Tracking 
<P Clamp To 


Relationship 
<P Action 


cP Copy Rotation 


<P Damped Track 


<P Child a 


\(y Copy Scale 


(P Inverse (Cinematics 


Floor 


\ (P Copy Transforms 


<S> Locked Track 


Follow Path 


i <P Limit Distance 


<P Spline IK 


<f> Pivot 


; <?? Limit Location 


<P Stretch To 


t# Rigid Body Joint 


^(9 Limit Rotation 


<P Track To 


<P Script 


1 <P Limit Scale 




^ Shnnkwrap 


! cP Maintain Volume 






(P Transformation 







Constraint menu 

• Transform 

• Tracking 

• Relationship 

ovwer#7*/i9H;:#<ftlfcfc&fttf, 2*B0*?yi{7h*MEfc*5fcO>fcW) (teAgef) % B#CttW«a&$-f^*a*t (0"J*li curve) 0 Z®m 
Transform Constraints 

Z\ft?>(J)#}mt ^©owner©transform^P/ Vf^W& UWVi PS L£ * 0 ^©9-^hffl^P;tT^HLTl^ftWi#MfrCltt)6To 



Copy Location 
Copy Rotation 
Copy Scale 
Limit Distance 
Limit Location 
Limit Rotation 
Limit Scale 
Transformation 
Maintain Volume 



^HfoNWM (with an optional offset) ^owner^ntf-U iiGi2j©S!)e*#— ftC&SJ^lZL&fa 
(with an optional offset) fcownerAllbf-L, ffi^tf— ftlZ|alte1"5d:9lZLSf o 
^HfaNWUr-JMr (with an optional offset) £owner(;i:it:-U Ml5<J)Uj-hft— &[ZU%£o[Z[j$t 0 
ownerfflftgSftJEBU *-y*r#Sifi</»< /IE5i(Zj|^$ftfciEgS8tlz6:5«t9lCLSto 
owner0jiS£. #*6ftfet5Hrtl3J|filySto 
owner0[E]$E^, $ZvMtmWPi\Zftmi£t . 
owner©**- JU£, ^eftfetBHrttfiJKlySto 

*Hf»MtfP/tT<(tt«» lte*fett7^Hl/)€l$fflUT,owrie^p;tT'f(l^i;Sfctt»J0)S«iJi»Ly*t< 
/K->*tl*^S/i^ha)l*»S-^lwL*to 



Tracking Constraints 

Zftb©T*imii. S*33:&£Sn?, owner©7P/tT<£rMU fc-tfjrhft "Jit" JSELfcO "OIVCIX" ^l^t^f 0 

Clamp To owner ^*6ftfcp4$8$-tfyK®tf>olt£? 0 

Damped Track 
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Inverse Kinematics Z-yyHZ&oTfflfflZhZtf-yOfx-yGft&Lijtte mmz\$MmMl¥%1&m[jZt „ 

Locked Track Rff*#tt, tt&XtcZ-'fyHZ&mznttlfi* ^*6nfc$ft©fi£TM3^£ft£to 
Spline IK 

Stretch To Ja^Lfc9-7yHZowner£#li?o 

Track To ownerli, MStlfc^HftrhlCjfiBtetLg?, 



Relationship Constraints 

Action owner li, *Hf»h (driver)lCj:-o"C$iJ^$n§7^V3>^^L^to 

Child Of »Jffl^S/zC hA©H©US^s jM^tfJlziSfflT^SJ^IuU^to 

Floor 9-^HZ>teM (fofctfi&^lCJSlTCIIliE) £f£fflL"C "II" ^ "J*" ownerftSIOWbtlfcl^lcrTo 

Follow Path owner (3, M©9-^/HwttoTfll!]'f 2> 0 

Pivot 

Rigid Body Joint owner fc H \argef(=f-^f f Jx J ? h)0)m[znmmW (fci/SfoWSft....) Zttf&lZtc 

Script PythonaWhfcffilfcfcLTtefflLSto 

Shrinkwrap owner©feB^-^r-© (among other options) lZfrJHIl»£1"o 
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The three parts of a constraint interface 



1. »-mttfcRStfS*o"U*6o 

3. US?Si:7zy-*/3>a)*Jffli (Rigid Body Joint fomzlt&g&<Dmm&&0£Vh) a 




A constraint header 



ZAU^r-n-Jl/Cli, ft^aiS^S^/IE^tSCfctfT-^rf 0 ±IB©(/\eons<ra//7fsfedfexamp/e)ST-tts Child Of 

Cfl)3>hP-JUZlis »J© ,K£rffl&tf&0S*: fo&ff&f&LZVUlVz&zft&lzUftZmz-t (A constraint header® ±ilZ) a Bfc 
A/tr0)t6j^lis »f^tSfc#lZ2SS© "targef^'vi{7h^^i:L(TIE#BS) x iiJpLTtC©i:^(i, "^©ttS'T\ Blender*^©*? 

fli]*tf Track To M l\ To fc Up (DKO hll^m^thm^mzm^Ucm^Zt 0 

±mz&Ktc£=>[z. "mtm"0)#imt. wvommmzimmznst, 

"upTdown" t\$y 

±T'Etc^[z % zn^t7,^o^z'^^±mz^wi^^ztifv^tto 

The "X" control 

±z'M.tc±?iz % zftttfai&mm wvofrhmm usto 



Target: 




i| 


o 


Gf 


Zt 


■ Invert 


■ Invert 


■ Invert 


■ Offset 








World Space i 


<-> World Space i 



THe central part of a constraint's subpanel 
contains the constraint's settings, the target, 
and constraint space 



feb^S^^^O^i/i^h^ffltSCfc^-^ (camera, mesh, empty...). ^ffl^'O^^-^h^^HC&O^to 

OB 7J->lWZMiV&?0)%ffiZAtltZt. 2ft g® Vertex Group ffltftCTlzS^tlSto ^tl€SeO)**ICUfe^^tt, #5#a£ 
fctt*W, WP*f»W^^i5 hffl^-^hfcLT^fflSfnSto LrfrU Vertex Group ©ffllZ, ^iWfcTOMC^JU-^l^ftfr 
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m&£s OB mz.7-^3.70)%tiiZAtlUcWi-g. %20) Bone ffltftCTIZtHSILSto *Z£7-7f :i7©l^ftfr©/tx"->0€ M£A*J 
t£>£:> #Qj£l^0tf'-><Z) raof^-tfS'hfcl/CttfliL**. iKofrCDftara, hfcl/Ctf-^fcfcfflTSii^ £iJ® HeadATail &{jg 
^HUKflWU #->E^recC$Hfah#Oh*B<0>fr*, Jl/- h (0.0) frbx-f^ (1.0) BlendertDUITIi. 7tf->0rootli 
"heads'WtftU *K->G)tlp{i"teils"tP¥Ktl'CL^Cfc^7.rfe^iUj:?...) 0 

fc]3!i£IB] (Space) 

£<0#]jruii. Owner Space KP^^lttH? (*©tffl)s fn^I^IMffltSro^^rBll^T-jltRt^^'T'^tc S-VfMEttffl 
t5<£?&#]£0i§^ Target Space KP^'0>U7r- (£0fc0)ICfc(^T\ ^©^-^hSPfflitSro^SFHlrtrSWtSCfc^^to 

Local Space 

©7-75 : a7^vi^h©^ft^li^bt#0.$n*-ri/v)o 
Local With Parent (bones only) 

Pose Space (bones only) 

tf-y<DymVr<(\t, 7-?f-3.7#J*Jx$ h©P-AJU^ra (T£*>5, h t- Kr©7-7^a7©^B^b(i?43£UT)rM$n 

£t 0 LtdfioTs y-^^J^VTOVt^imhUMWi'lZf^Xl^^t. Pose Space It World Spaced 

Local (Without Parent) Space (objects only) 

*TMb<Dyurtf4\*££®n-m7A-?xmmzh* m+Mmz&mmt smith* 

World Space (default setting) 

ZZmyyzO^tcitt^-yoyw^t. ?P-AJWS«*T?M*rL**o ^n&llkiiflfUWM&Klftr, £IC "visual" « 

^^SF B i©ssmssiBt5©ii^<^^rii&o*i*/u(*6t^M^a)^^T s 6L\pio...). cnsasi-sfefeizst^^roii^nb©?*? 

^fc^^fcttSIStLTa-SCfcTv «itB!2OI^T«rtH!fc"3fc0 (tfllft^oetOftftfbSnSK fccfctf Copy Rotation ffiJfcSfeoT&fcO (0 

$Ei*Efcag&wfc ^sit-so. & ^-^©^ m&ttmt \,z<mt . . . )«, 




Inluence 



Sfc/utft^T©ftl*fflTSWCli, Influence OT^-tf&O. ^^(m^\Z^X^m^m^^l\ZlioXl^t 0 CTS«©fcte0. 
fclil^ §;#Jt©Jt*0#«. Ipo curve T^ft£7Z*- KPtSCfcTUfcS - ^>i¥*ffll^l\-C(3:, 7zy-y3>0m(7)&]£(M-y S#H6 
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A constraint stack 
example 



HrESofcJSU:, fcllfctt* Constraints ;^JUZ^^/IH*<b$n5fcfc0lZ, ft£^90±frbTAti;jMffi£n£-f o 
1 . (>A constraint stack example)Z"[& , S^^roiig^ownerfM^vi? hC3tf— $tl$t"o 

3. UfctfVC, mzWmZftZfoZLit Child Of r* 0 ^SlitfrOfcfcatflTl^to 

4. g&lz, ftTf£(Z)#]3ti0 Limit ScalelZjroT+a.-^aJtT'fXMIS^tlSto 

fe®T\ ZZT'its *a-?CMM>CI4*SlU: Child Ctf ffi3fc©9-YyHZ<J:oT*iJ$£tU ±Btt%(Q Limit Scale #Q3k"<?l<rW$n3iB[S[*] 
(zfeOSt... tr-fTTOfcWMiUU |*J*liMR!Tl 

ffl$a>i&2n/i3iiR 

tfJIkOilfiOli, Constraints /1*Jl/f... Add ConstraintTK^^W^tSCfcT-ff^St! ^Za-tfgltU W^ST-tf&tf^SJW Hdtfl/C 
(£fflWftfe**T©ffil£tf- Jt^£tl£* Pose €- KE&oTHWfcCH: #j£libone contraints^Za-lZ^^^tl^ 

Sfe, 3DtfjL— T\ 3fefl)l^tlfra)«J:?lCt,-C#*t: 

• ^3fe®#-±-£|-t£iMiRU Ctrl* ShiftCirfftt, Add Constraint to New Empty Object*Z:i-tf/Ky7>y7?5©T\ iiiDL^L^ 
*«WRL*lrJ:5o Slitlfe^I^:^I>7 , f'fS^i:t5^^li, firLl N Empty ^'vi9 r-^'gltlWlZ^-^HCil^^n, RJr*f#G>* 

*izgfrtu ^u"c nuii (mw^mnzms? o 

• £t\ 1$ toOZ-f-y h&SftU SgSttT^fctDtf-t-fciHRU Ctrl* ShiftCirfft £:> Add Constraint to Active Object Add 
Constraint to Active Bone) jCa-Wfc&TVft 30"C\ jiiPLfeL^^SSWL*Lj:?o 5ItftlfcEl3fctf&^l:?3i§£tt, flfe©S 
iRUfct^SJW h/7K->^-^ hfcUT^ffl$n*t . 

foMrmmtZlZtt, CoiistraintsA*JI/"C\ mmUcl^M(D^y$0)"X" myZOWLSt 0 Sfe, ?^T0ft<££i]|&T Sottas 
QttJVj. 1 ? r-frb. Object » Constraints » Clear Constraints (Sfcli Pose » Constraints » Clear Constraints... CtrlAltCttt 
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Copy Location ftj^tt, Zat-t-M-yvhtmbtiLWfcUZ&oiZ&fflijSto 

■ 




Copy Location panel 



Target 

Bone 

Target tf'Armature"U&2>i#£, Sf Ll^-f-JI/ Ktf**3ft, <i*0;tv->£ TargetfcLTI&£t3*7$/a±JI>feS}R£fTa.£*o 
Head/Tail 

Bone TargetfcLTi££$tlTl*5i§£, ffrU^-Jl/ Ktf'S^tU Z©fi"->raoT£ai9-tfyh£S<©fr£lll&™ 
Vertex Group 

Target ft MesrfC&2>il£. «U*7<M& KflS^fctl Vertex Group S$-^hfcbT^tS^*>3t;U)&S^Sfi L Z.ito 

X, Y,Z 

Invert 

Invert ^tlf n©|S]<Jl}I£Jx$5Li:? 0 

Offset 
Space 
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copy Rotai\oummt ^m^%(Dmnt^mmo)mnt-^t ^lizm^t o 



■v" Copy Rotati | Copy Rotation 



Target: 



(^Target object 



o o o 

S Invert B Invert 9 Invert 

0 Offset 

Space: Ifflffi^gl 00 IWE^M 



c 



Influence: 1.000 



Copy Rotation panel 
Target 

Bone 

Target ArmatureC-ftS*!^ Ilf UW-fr Ktf***ft, <l*CD;K->£ Targett:U"C»3ita*^^JW&BiR , afffAS1 , o 
Head/Tail 

Bone ftTargetkLT^^SftlTL^ii^, •fUL^-f— JU KfltJERStU h£©<©fr*»&Wft 
Vertex Group 

Target MeshT"&5i§£s fftU^HI/r-"tf'^$tU Vertex Group £9-79hfcLTi££?3#:7*>3±JUfcSft£ff*$*o 



X, Y,Z 



Invert 

Invert ^ tlf tl©IslfE©fil$SteL*t o 



Offset 



Space 
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Copy Scale ftsfcli, 1:0)*-+-%* tflW-^HrRIDtt^WWO^CaMBLStp 

■ 

CZTIStffltt scaler. sizeT:life0*1*/u! ifcfcfclot -OO^VzO -£Sffe£«Mfcfrfe0*£<*5;:fcfcT-£i:ttf* ^tVCt£ 



f ^ Copy Scale [copy Scale ] i - S3 j 



Target: I [jl Target object 



o o o 

O Offset 

Space: flWE^^^l <3£> ffftlfT 



Influence: 1.000 



s 



Copy Scale panel 
Target 

Bone 

Target tfArmature'C&S*!^ •rbt^'f-Jl Ktf***ft» M*®ti-y%Targe±[jTWLmt5tti>3±hUMfc%?ftet 0 
Head/Tail 

Bone TaigefcUTMiFtlTltSii*, ifbLWHbKtfSwStl, Z0)ti-yiZ7Q?T£Z[Z*- , fvh%W«J)fr%96'5If& 
Vertex Group 

Target ft MeshV&Zm-g . $ftUW-)lWm*£ft. Vertex Group %$-yy\*tLTWimt%ttit3+)],UmU%ftZ.£t 0 

X, Y,Z 
Offset 

Space 
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Copy Transforms JfOlfcli, WDBfWW-^HrRIDtTOtSJ^CatttLSt. 



K? Copy Transf ( Copy Transforms 



Target: 
Space: 



LjlTargetobject 



Worid Space i World Space 



c 



Influence: 1.1 



Copy Transforms panel 
Target 

Bone 

Targets Armature.T-fcSii^s if UIWHU Kfl^wStl, ®*0)fi-^% TargeitlzmjZtZtyyatJlUmtR&Z&i&lS 

to 

Head/Tail 

Bone TaigefcUTMiFtlTltSJi*, •rUWHUKtfSStFtl, CG)7t?-MC?ftoTifC:iC«lfitl^SS<a)frfcl^^BSRr 
Vertex Group 

Target MeshTr&§i§£, •rU*7<f-JI>H#*jj**l , U Vertex Group ^-^hctLTiS^tS^vatJI/^illRK^flttL^ 



Space 
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Limit Distance faMts »JtLfc$Hf9hfrS. ia<. ifiC &SLMi^0©SgStlZ, pft^^&WllSt * WL^tltf. fff*#0)&g£, 
5-^h^*'L>tuti*0, *uik I*lfik Sfctt*iB<0t^*UlrK:ft3ll[L*t. 

fcfcfctf (»rU*)9-tf9h£fi5£*31:. Distance fit* 5 , mW#tCffl9-^hF B 1©S6«tlz^tDl+T, g»WHIS:££na:*o 

■ 

;±f;££:LT, CCDJ^&ffilllS MM£ft£ iK->l;:teffl?3*B£, 3&££l#5i:1iA/a UQT-UVfiyJW* t-i—0ifs-V(D)V- r-0teS£$iJ 



Targe* 



(jl Target OtJiect 



Root Distance 



Clamp Region: 
B For Transform 
Space: 



World Space 



World Space 



Limit Distance panel 
Target 

Bone 

Target ArmatureC-ftS*!^ $rL^7<r-JI/ h"tf^ ^Stl *ffl*CD/K->£ TargetkLT|g^tS^S/atJI/feS^^tT^.*to 
Head/Tail 

Bone TargetfcU"C^$tl"tO§J§£, SfrU^-f-JW^StU Z©iK->raoT£ac*-7srH£©<©fr*|llgnr& 
Vertex Group 

Target tfMeshTr&31§£, SftUW-JlFtfm^ft^ Vertex Group £9-^hfcLTi££t3*7$/3±JI/fcSft£fT*Sto 

D i stsncG 
Reset Distance 

5Wt5t Distance GDM^U-fe^hL, m$%tt(D$-yyhr$<Dm&<D&mz-&t%£ : )\Z[j£t {IgQZWffiM. 

Clamp Region 

Limit Mode KPsWSioCa-fcttffltSfc* Distance ®^^W-^h©*ii>IZ«toT^S$nS^^©«J:?lC^ffltSfrS/5»Cfc^ 

Inside (default) 

Outside 

Surface 
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uvzowmmt. ^©*'L>ftbittti£tu ft-yamm. tm- hfreittH $nrr 0 

t&& 9 M htrdt^-y^m^mtmXimmm^CDmm^ozt^^tto Ctll*, =t<n Transform Properties)^ (N)T-M5Cfc^ 
t,M^?\z%z.£t (&6ttfFor7Aansfo/777 ^S/a>^S!llCbfet^0. JslT#Rg)o 

$i0ft/J^jIhft^M$^U<IS^-r§t^©$4^;tio"C?r-t-0tt)#^n^Lit... Z?tSCtt,pr^l"ClifeOit^, Transformation 

Properties mnvomzmmtttmmT-ti 




Limit Location panel 



Minimum X, Minimum Y, Minimum Z 

cft6a>iK$>t*, ii^$ntspace© x, Y.za-^n^nraoT, *-*-a)*ikiaga>Ti&£^fl:ui:To 

Maximum X, Maximum Y, Maximum Z 
For Transform 

f^JUKJiSfc, ajttttl*ft*$ft^l^Ctfrfrt3br, ^-t- (i*€«l!L©Mffi^lzS0*t ( Transform Properties 
Convert 
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7£}*jx9w>#->&.* x, y, zmmwzm&zvzztite&t,, znmmt* ±mtTm%'ft[ J T. &ii®jaoiciwf ssiEmfc&si/i: 

to 



ttzfyiO h^tdt^-yom^mtmXi^mmMmiM^ozt^m^^to ZtHt. Transform Properties )Wl (NJTUISCWfa 

ztto *-+-zmzZVTmmmmo)mzmi.£V£ottz>t. m-M.mzh^y^jy^wzh'tommiz^i^mttK nmat. =tom 

lZ»*TflMM>L&lU5U:JI2.*T (fcftfctf For Transform *?2/ayar*»U:L&l*IB9* JsiT#RB)«, 

*l!©£/hflc:£*fil£tf lXIS£*3c\ M)«lflDH0lSj-t- fl>0»P9!7L*t... ^tSCfcfcWfiET-lifcOirfjrA ft* b< Transformation 
Properties ©iE&P^^t^^fflLt(39^M*"C'-r o 



E 



Limit Rotati Limit Rotatii 



Limit X ■ Limit Y ■ Limit Z 



I 


• Min: 0° 




Min: 0° | 

















World Space 



Influence. 1.000 



} For Transform 
| Convert: 

Limit Rotation panel 
Limit X, LimitY, LimitZ 

ztibQt&Ms s^$tifespaceT\ , x, y, z^n^'nomnomnopm^yMz^t o 

m^lZfoZ Min t Max ©Ifcfii^Ml/ Ktt, ^tlf tl©*ftCOTllt±ISa)fll^> hP-JUL**« 

• min©tetfftJ6?3maxte««*#ltf§£s ^^ttmaxO!)t,a)fc|^li:MSl#ori^fra)cl:7(C||if^Lit 0 

• jiaiLPMI^crliMfeO, fi»J(ZTRB^±lfia)*iJRg^3ailztSCc:ttT^*i*A;... 

For Transform 

T7*JI/hrii» fefc^.^WIZ(i|6i^$nT^Tt, *-±-[t£1c<D&R%ZttlB\&%ftOZttfZ-Z£[,tc (Transform Properties panel 
Convert 
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znmmz. n.<D?j7-)mizfflZvft£Vh (rtyxow^-iuzmmtzfr^hui^wz...): tyvzo^-yiz^n^mnt^. t 

tX^mmt^^yMz^nzi^m^h. g&B For Transform (ZStlT^&CCfc , tt*Jx9M&&Bfrtt\Ait<lZs t 

*rom©;^-;i,fliiiiSB#£iE®fliz£^ 



(iK*^>'i9r-^*->tf^/Ni^;Mi©^ ! ) 0 CftB, Transform Properties 

L^siJwizii, ta)jsaitt*€iR*wjfc*Hstifc**cfto*tp 8JMfl!iiB*tifcii*\ *©7e©*-±-b* fonmzmfeztaimmiz 
y&jtz&^zmzmreto 

T?B, HtLfeLU9lCM^.*t ( For Transform *»3:/£*fS!iluU&lMi0, &T#RB - SfcB#-±-tf0)£©;^-JMI£&oT^3iI£)o 



)mInfcmaj**UlHilu»J6t5i:, *©*lilZ;GoT#-±-©a*-y>?£P^L£to ZStSCfcWflSrBfcOasttf, Transformation 
Properties ©$fiP^Hf^^fflt5.^^mrto 



Limit Scalin 



MinimumX H Minimum Y B Mimmurr Z 



Maximum X ■ Maximum Y 

o.ooo •M« oooo 



Maximum Z 




Limit Scale panel 



Minimum/Maximum X, Y, Z 

ZhbO)my&. illR^tlfcSpace® X, Y, Z li^tl^tllljftoT, tf-±-0*'L>&S<rFl&£^SMfcL3:T o 
*0£llfcS Min Max ©&fit7-r-JI/ KB, *n*ft*©TISfc±IK©fI£:i> hPHI/L£to 
min0M#mti>ft*M<«k*#l^£^ 

For Transform 

Transform Properties /tWI/WSl-JSU:). fcfefc*fc©/tx"9:/£W&lZ?-3i:. Cnttt»tt*jec6&<60*t-3t-t- ©*»^P 

to 



Convert 
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Maintain Volume Constraint 

Maintain Volume #\m*. *r>:L^*'->GM*?i£> 7c©<*^6JISLfelt$IC*tl#U*to 

[ V MaintainVo [Maintain Volume ) <Z> S3 | 



Free: 



Volume: 1.000 



Space: 



World Space 



9 <m> 



World Space J 



c 



Influence: 1.000 



Maintain Volume panel 
Free X/Y/Z 
Volume 
Space 

See also 

• Harkyman on the development of the Maintain Volume constraint , March 201 0 
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Transformation Constraint 

zommt. m "transform" ft*J:9fc ®.WZ-&m&Zt *-*tvYmW2UfiT4 (*&*>5, EHE^yWr-JI*) WJ*. t-f-0) 

fljllf, 5»HjT9NDX)HU:»"3fctt»«fflUT* ^-t-©Zfili^0©lal}ES*iJaPt5«J:9lZT"^to MWOWZjfrsfc 1 BU tf, 
7r-t-©Z$i©JWl0© 10° EttfctSfclvafcJltfc*. Ztlfl&Sltfjfeffl&lzii, MCTIBCDj^MJIS) » feJ:l»W«H2^h7?CfC:at^<ia 



Transformation ; ■ .■ ,i : 




Ij) Target Ot(ect 



f Mm 0 000 "I 
I Max: 0 000 J 



Min 0000 I Mm 0 000 



Ma* 0 000 J , Max 0 000 



Soiree to Destination Mapping 



• 




•1 







' Min: 0 000 



•Max: 0.000 



Min: 0 000 



I Max: 0.000 



1 Mia 0.000 



I Max: 0.000 



Space 



Transformation panel 
Target 



[.000 | 



Bone 

Targets ArmatureT-feSig^, iffUW-JUFsWfcSfcl'U H TargetfcLTl££?5tf>>a±Jl/feiMftlJ$£^&L£ 

to 

Head/Tail 

Bone TargetfcLTt£££nTU3ii£, ffrU^-Jl/Ktf'a^£tU Cffl/tx"->IZ;ftoTifZlZfl|fl<j^$S<a)^fcL^*lllSpr 
Vertex Group 

Target MeshT"&§J§£, IffUL^-JbK^^^n, Vertex Group %*- J fv\>klTWLfetttyi'3i-)l1$M1R%&&&l£ 
* 0 

Extrapolate 

mini: max ©ffltt^tlSif^lZttfiJBBL^feO, A*fctniz^t5tti*^©F H ia)Jt^lW&(^)7^>^"7-A-"^S 
20©<777T-®Sfct/tlAc**?' (777e Extrapolate principles)* ZtlbflMfcrii, A^icSl (Still) (i [1.0, 4.0]l^l£££ft"Cfc9. ?ftlZ 

^c&tstH^fEH (WM)\t [i.o,2.o]rto n&omm. A*fctt*a>iBa)7?if>{«f«L*t« 

The Extrapolate principles. 



2.0 
















2.0 














1.0 














1.0 














































1 


0 




3 


0 








1 


0 




3 


0 





Extrapolate disabled: the output values are Extrapolate enabled: the output values are 
bounded inside the [1 .0, 2.0] range. "free" to proportionally follow the input ones. 
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• IEij|^P;tT'fffl7^tf>^locationlCt5i: (Tfctt Loc Destination /K^WsHrflfeoCl^fc)* t—)— ©KE#©teSfi\ Cfflftl^© 
P»^(CiiiD$n^t ( Copy Location #]3£ ©Offset tf9>£W&lZLfcfc£fc£ofc<|^tiT-t...)o 

• $-^ho)ia]iK^sia)^p;tf<SA*turtsffifflt§ii^s m^Mmm&n. ^li^ict-iso 0 , iso° [©mi;: "^ne^ir 

((420 + 180) modulo 360) - 180 = 60°...) o ZttfaMW^flSlZtisMiZit ®$&LV0liCtlJtj t 3lfiT?'t'! 



Source 

cccii, a^d (*Hf*MrS)a>R3^**tvu*S*d 

Loc, Rot, Scale ©300) HflldK*>(4.< fflSlugMfeftT?, iffflS^^P/tT'f^ffltSrofriMWtSCfc^^to 

X:, Y: ,Z: ©mint max© mintmax0^M7<-Jl/Kli. =&$iCMiiLL~C, A*fitfflJgfflO)TIEt±IS^>HP-JI/L*to min©fif 



Destination 

• Loc, Rot and Scale t©3^© RJM&>tt, fflSEflMftttT* £:"©fIli©7P;tT'rT-:]> hP-Jl/t§0)^S#?'C"tS1 - o 

• 3-D© Axis Mapping KP^^^U^h^ffltSfc, if©A*8l"C\ X, Y, Z?tlf r tlC±^6T)0ttl* (#-*-) $lll£7ytf>tf*5 

• mint max ©&fit>f-Jl>h"li, 7-*?^fcWftt©l*£fcIulfcfc0T, tH±lfit©iBffl©TPgt±PM^ll>r-P-Jl/Lito min©fil 

Space 

^©^mia, ^^^pytT<©i¥iffi^^©^-t-t5-^h©^b©^r H iTiT?©^Ji^T^2.d;9i^LSto 
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Clamp To ffijfcli, foO)®Wl%* ttttmU^mWX-fc1&WWZ®oTfttottt£[Zft[ZGmUfo&T-t 0 

Clamp To ftJUCBT-fr?!*, Follow Path 0)$>0)tlE1£\Zj;<MZl^tt\ X%U&^tft>t?&t)£t: H#tt$-^9h*-^Ctlme POtfem 
U Clamp To \tt<D*-±-<Dm®MW<DynrtT4%Jb&l ( Transform Properties /t*JMZ**hTt^5» N) , ZlTZ-Vyh-ti-JiZ 
jftoT "mapping" LXifOiififflw^tlSS^MBJrLSto 

E3U®li, Clamp TofcOfroTftHtSfc, ^-^-^'0J;?fett)#^t?.©^fitEL J f>t<^5c:L^^c:T'to 3Dtfa-T?#Ht§fcc*, time 

h"tt, F^ltowP^thSl^.^^tltlillfeO, Clamp To B*— ^ — CDEIlE Ctfv5F , P-Jk 3-)£iIW5riS®*>>a>£J#fcf , $- 
^hajUcM^oltbtlfeL^fCto dil^s lofc@$E£&£fct5fc|-trii&<, Z©J:ofeli®T:"li» Clamp To£&Uil/Cfrb» 

SfctoSfc, «§^fellc*€S-^*feLNr-7Z^-^3>-fbt5c:c*(^ fe*6< Follow Path£{$Et3J:0fcfgi|ilIff*3lirT"to L^L^mrfe 




Clamp To panel 



Target 
Main Axis 

to 

r^mxiit^Rmmt±<u<. ^m^Rtud\iz-mmzwii¥bz<nz. zrcm&nvtsiT'EMizwiftiTVritt* 

Cyclic 

T^tfJURN*, ^i:^|fi]I^U]$tii^[t/cii^, X-±-tf : Z(l)9->fymi&(J)--fiO)mzmt%£. ZZT-ttktVtto Cyclic 
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Damped Track Constraint 

Damped Track ffilfcli. *-t-C0l>f tliTfiDP-JWHHtf, Targets fi^lt J^IC^U**,, 



■\7 DampedTra | Damped Track 



Target: 
To: 



QjTarget object 



c 



Influence: 0.500 



Damped Track panel 
Target 

Bone 

Target tf'Armature"U'&2>}#£. Sr Ut^-f-Jl Ktf**3fU <1*CDtK->£ TargettbTlS^tS^vatJI/^MIRK^ttL^ 

to 

Vertex Group 

Target ^MeshT-feSii^, ViLlW-Wifi&nti&ls Vertex Group ^-^hirLXiS^tSTr^vatJl/^il^K^fiffiLt 

to 



To 
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IK Solver Constraint 

Inverse Kinematics |6]Sfcli » J— ^nJQiR— yy90)T9Zy9~£&%> inverse kinematics ^H^TStcXirf „ LfctfbT. ft-y\Z(J)fo$.ffl 
ZOfoMit. ^^ylO)m-(J) inverse kinematics page (i:l¥LXiaiE$tl"CL^To 



^7 IK IK 



Target: ^L^Arrnature 



[gr 1 Bone 



Pole Target: IQ 



C Iterations: 500 J 
( Chain Length: 0 ) Q 

Weight: 

Cl ( Position: 1.000 ) 

Influence 1.000 




Inverse Kinematics panel 



Target 
Bone 

7-7?a7l*l(7)^'-> 
Pole Target 

Iterations 

Chain Length 

Use Tail 

fz-y\H(DM.'ik(DWMtLZ^-y(Dia\\^m 
Stretch 

Weight 

Position 

For Tree-IK: zm-^TV b ©ft SfrJftP ©Weight 
Rotation 

Target 
Rotation 
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Locked Track Constraint 

Locked Track ftjfcli, ^T^^r^^hCWf^SftOtPoTt, fitWtf'PLtfttKIXUoTltl&to *tlli Track To flUk fe® - ?' 

ttf. 8i®P*tf7£#l.\ o*Oi!iilte$t!-5Cc:li( ; c t 0lRl^^Mt5Cfcli)T:-§*i+/uo LfcftVc. 7r-t-li^©$6Jao^[Hl$Et2.-c:0^(Ccto 

Locked Track ftJMHSUBtSfc*, S-tf? h£$5fcl/t\ !i$rffi£t-*-fcLT#*§;:fcib^£i:Tp Lock ©»B#-±-#;Uf>*5;BCD 

Cfflft*0)iK!$>a)3a!WZ^iOt5«l:5&6* tool-tips£§gfcfcs JwMAlvPUlS. *7*Sfr9 l^:b^actofrtofrS&l***tt, Object * 
Zi-a>Draw;f*Jl/C Axis iKSV&frMCUSUjrPp fc&fc^-yTfMKLTltSJIA, Armature ^Za-© Display Axes 

^©^mii. Track To J&JfctfftlllMlFtSJSld^^TltS*. cnb©20©^m©tisb(Z)$47n'5> ; &M^(ZiS^tna'. Track To gffiffl 
L-C^—Si-^r-CDmift^at J;?lcr£, Locked Track X^-f-^m-^-^vY^Oim^ZT^y^^ZtlfJl'^t '„ 

^n^MJltSISIilit^X. 2.49 BSoD tracking tutorial T^crff DbnTl^t n 




Locked track panel 
Target 



To 



Lock 
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Spline IK Constraint 

spline Kfomz % mmz%toTtf-y<j)m®%&mz#£t 0 fei^tztmmmsmzv. m%t^m^m&b±m-y[z±m-£>%m 
\z±?t* mmmzmim^m^^^cL^to spline ik wjymxajim&nnmuy-iitmsto zh&n-yQ&oUti&tikifyU 

Spline IKflMzyh7stf£j&£fefc©li» f&S^nTl^Bone©^!-:^ Cft6a>/K->£ffi3fct3£fc0*-:7T-* o 

1 . jl^tlfc^i-f >©Jtl£©7tf->Z\ Properties EditorftOBone Constraints^'frbSpline IK ffiJJfcSiiflnLSI" 0 

2. 'Chain Length' f i->fi07K->«L:l££L2rr (&ftL.fc/ft"->frbBfli&U ^&£t) o Z.fttf&mz&T&gZntt * 

3. g&IZ, Target Afi^IS^LSto CtirfiH^J^LSto 



rr-T-im-. <- * 


Target: 
Spline Fitting: 






i Bc-!i ei Curve 


1 








Chain Length: 1 


0 


0 Even Divisions 






B Chain Offset 






Chain Scaling: 






Q 






XZ Scale Mode: 

o 


None 








c 


Influence: 1.000 


) 


Spline IK panel 



Target 
Spline Fitting 

Chain Length 

Even Division 

Chain Offset 

root MWtO)ftM&iU* ?i-y±W(J)*7ty\- 

Chain Scaling 
Y stretch 
XZ Scale Mode 
None 

Bone Original 
Volume Preservation 

xmtm<D7tr- )\&s WT-}MD&.mzt% 

Use Curve Radius 

See also 

Z0±li©J:9;3l^c:Z3l3, Rigging/Posing section TMSZfctfT-gr^l'n 
• Blender.org 2.56 Release Log for Spline IK 
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Stretch To Constraint 

Stretch To ffijfttt* £IS$E£tt3i±t>l;:, ZQZ-yyHZftfroZY&ljftiZ&Xbtto "C? ftb. iiMWfFlCte Track To 

£tl/Vo 

i^ztaimL^u^o Uctfoz. zamttts zyy^. 20*^3.^-71?^ ii-m^u^ imm^vi-OYx^m\^t 0 
/K-yc-tt, "mm" ^.mt^uh^^u-mmzY^tz^-n^^tt {■ft-yom--h)\?m\t. roo\t^\zm^nx^zt^nxz 

Options 



K? Stretch To Stretch To <3> 



Target: [Q Plane 



Vertex Group \°°a 

[ ( Rest Length: 3.388 ■") ( Reset 
( Volume Variation: 1.000 ) 

Volum [xzJJHES Plane: I X 
(_ Influence: 1.000 J 

Stretch To panel 
Target 

Bone 

Target iJ«7-7?xP<W§*H:, *"->©£«>©£? UW-llt K#*jS$ft**o 
Head/Tail 

Vertex Group 

Target iJ^Su.?***** IffLt^-Jl/ KC, K<DlHjft{;j|^^W#!T?§*frll<*w*flSt- 
Rest Length 

Reset 

VMtZts Z0)'\^Umy\t Rest Length ©ffifcSfHtU ^-t-fc^-^hfflPBiroillSSroiEgStlc-SfetS^lZLStCt 

fefrS* z©*6i^jgffl$tisttr©s§stiz) 0 

Volume Variation 

C^Uifil^-f-JI/Kli, #ffi©Miab$jbfc "f*8S" fHb©S£flfflL-3:?o ffltjftfcl/C, 0.0 ©telif^c*nTl^©T\ 7$)d.-L® 
mmmzUc^mStt None /tx"9>^fflL*Lj:9 (TIB#M) 0 

Volume 

ZXih0)my\t. Xti^UlttdZZW^mtoiZBWttXtc^t^Tshn-)^ (scaled up/down) , YtoiZfevZmft 

none ^^waiztsi:, wmom^mmzmtto 

Plane 

Ctl6©ft"9>li» Track To constraint !?^ UptmmotO'Ct: YM&^-fv^&BZVZtZlZ. X$&£tdt2M0)lf*>tt1$.WtZ0) 
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Track To Constraint 

Track To fflAtt, ZO)t-+-lZ®&&mmLs ft5£$tlfc "To" 0)^^0)^-^0)15^^ &?\ZL£t 0 MO) "Up" mt* ^Um.W 
n-)\)lZ$&(T7*)lt-Zi*)lzmo±o[zm&M\zm$£ftSto Z0)&mit. 3D[zm^> "billboard tracking" (^Jm^t(Tfa©;±£#M) 0 

Zfifomt, &ZMMT!\ Inverse Kimematics constraint [Z&mzmi&LTl^t „ 'J^«)RtHZfel\T#*C*ST"fcO, 2.49 BSoD 
tracking tutorial ®, ZhbO)Wy50)&l%.0)1&l\frtz%tpihlZ % !rc/vrii$?LTM^I5^WrUt9o 

^ Billboard tracking 

"billboard" kt^fflBtt, ACG^P^S^ (t^tD^tT^-Ll^li^^^E^^oTL^to ^(C¥®^vi^ htfJb^ 

0(3?£ft<fc#lZi$ffl£nrf (^tlblifiS^lZ "trackers'T&9, A^tf*© "target'Tt)o ifcffl&tt, ^U-*feliSG)T^^Vffl+t 




Track To panel 



Targets 
Bone 

Target fl^-^a?©**, ?K->0)feJba)ifLlWHl'Kfl^t**H*to 
Head/Tail 

Vertex Group 

Target ifoW:L?fc5»*, •rL.lW-JU KC, tfCffllI^^I/-^gWr^S^^a*$n*t o 

To 

fi**3P-;Wm (f7*^KTH4Y), t&*3%*-t-0)«ia)5*©$Hf?rha)B?1ffttta>. mo^vaXi. M3t***toW-y9Mr 

Up 

"(3£:/vt"0i:£±fS]£0" P-Mli (t7* Jl/ RtttZ ), tUfrtt—)— 0$*©?^ 9'P-A^Z$A(£fcli Target /t?9>tf*3ttU: 

feoTL^li^li.'5- > 7'->r-©Z$ft)^M^btl?.t©o 
Target Z 

TTaJlKm, *-±-©Up h^>^lHllEB#lzii, ^'P-A"JI/Zf4lz tfjl'&tlS* o c©^"9>WS!ilzfe^T^Sii 

Up Slltt, ^ hG)P-*JUZ$ft(Z ("C"£3£lt) s^nst... 

Space 



Tot Up-C^DIft^RUTL^i:. 8lJ£li«8fi6LStt/u (^©tttl)o 
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Action Constraint 
Description 

Action mmt&%UZ&j3Ut>0)T*ttf* mMt&MMHMLWt , TOis&tt-i—izwJtZZttfcZs 
fr0transform7P;tT-f£tefflL"C, *-i—1t?9U&®ezXZ (fclXtt, Vl)m.«MV*W®\j£to 

XXs tofroTl^t, cnrii$oli0"CL«t9o BlendertZfcltS action difflT-&3MoT^£S?*Jttl^Lj:^ flhCt»UX7*fe 

ifo"C... *LT*ft6£»?Tl*3AIIfairCT:t#\ Action Ipo driversq )W&tZfo5fc(Dfc3EftlZJ:<<BlTlvr> fc£ 

L«r#tt7S2a:/^ttfflU , r&fr5* ^IWTWOiJ-^fflj&K fc#0*#ttffl> B ownera)lpoA-^m34Ta>hP-JI/L*t... 

ffiSCtf Mesh 07^va>5< TSftBl/avCfc* URglC^ffltSfflli Object, Pose fc«fctf Constraint 9-f 7©&T"&oT. *6]j£tff^£-5-a.3 

0i]fcl/t\ Object ©7!7$/a>££fSr 3fc£©Cfc£%*-C&a:Lj:9 (ftS0#7"*>i!7 HzmUkTZZttfVZtt \ *£tt*7$fc£ hfri^<S< 
Tfc) 0 ^LT Action ^^^UT^-t-(Z^n^lf>^LT. [o.o, 2.0] EfcSJSCU 7(7Ja><0 

C7?CfU"C, [0, 100] 7U-ACDt6ffllZifSU*t 0 Ztlli, ^-^Hwapytr-ftf 0.0©i§£. *-±HiU>7£n£77va> 
07U-A 0 lzmm£mfflzU%0:%1&mi*to &-VvWiXjnrtr(1fi 1.0£fc, *-±-WMZfttc79i>&<I)7V-L 50 ia^i§£t 
H»£&0**, etc. 











1 


^7 Action 


Action 
















Target: 


LjJ Armature 














Bone 


source 




From Target: 






To Action: 




X Location 


m 




^caaction 




Local Space 


* 

T 




6 Object Action 




Target Range: 






Action Range: 




Min: 0.000 






Start: 0 




^ Max: 2.000 


) 




End: 100 














Influence: 1.000 


— > 

) 



Action panel 



Target 
Action 



Transfrom Channel 

^0 KP^'OVU^r-rii. £©9-tfs>hfrb©3£l$l7Tj;tT-r (^©t^tlJlWOllCJaofc IMWtilS.s EKE*fctt7(r-Jlf) € "action 
driveftLTffiffltS^P^hP-Jl/LSto 
Action Length Start/End 

7^>?$tl379 2a>(DMttftJ^K 7 7 U- A 

• znhwmmmziETrmmuosvhjo 

5, tf-±-tt> U>7c5nrL^77v3>07U-AOT"^«c5n/c7PAT^^fK#bS-r...). 

Target Range Min/Max 

il»^^7P/tT^©±Pgc:TPS©iI 0 



• 0$E7P;tT< ; &"driver 5, c:LT^fflt51i^^nb0Mli [-iso.o°, iso.o° [ffl$SSHlZ"M$tl'C7^7 , $tlSt" » 

Convert 

Cfflft^li^©*-t-©IE^7PAT^^©SFBlT"PfflitSa)^WT-*5«J:9lzL*t^ 
Notes 

IS Copy Location constraint s Offset/K^V^^^jlZ&oTl^t^...)- 
• l J>7c5tlt77va>^7 ; 7-Jl/7PytT^©LN<o^^f^#$-^^§^^, ^-t-©K#©7x^-;Hi, CCOl«l^MUfeJ!gStm»$tl* 
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to 

• wzhtcjot&yWM&ynrtfiQMoMz&wttttM'&s ©re?? ©atei** z(j)^mmucm^v±m^n^to 

• 'M&mmUr). Start ©fit£ End (DmMm<TiZ. £tz Min©fit£ Max©fc©«tOS<"C#*t: znii75^3>©7'>tf>^3EjSLIZL 

• Constraint action^^fflt§lf^. 7^i/a>tiiffl$tl5©)!J t ^©^-t-©i ! 6l^^^StSi:#ICffiffl$tlS©ttftllfe ?*>*JM)£ 
jjfRto ®mt. "trac^emptr'irL^^fjro^^^V^Jl/^^oTL^ii^, ^©*-© #*5f2£ h&WWdA Head/Tail ©fit 
lZX'§5©tt-^©*) "trackto_empt1"i:t^«SiI©^m©LN-r , n^©7r-^— (C7^tl^to 

• ntlHZ, Pose 7^va>^fflt§^^ (Wbfrlz, iK->£ffij£t3l8l;:©*Si*£ft5$ft*3fc©r*!), if©*"-:/© ?+>*WZ 

fftiflfcfflStU "arm"tL^«fI©7n'->5 : V^Jb©7^va>t"(-t^ffl$n^t...)o &&&tf8» 7-7^17*7 vi 9 r-:£ ft© Pose 
7£$/a>££ffll/U*3*§£ (-S©75S/a>r4r-©-3^rt^t^T©/tx"->(z^St5) . l)fFL£t*/v... 

• ^fe pose library feature £ Pose action datablock©#Jdt/HII£(£fflT-#5CfclZfc&g L^Uj:?... C©J:9fe 3 R3BT?tt^J:9if» 17U- 
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Description 

Child Of \t, tJ*Jx9 hffinmm&iUWTM&nfoWt-imyT-t (3D\fj.-T\ CtrIP Ova- Mra h£&LTJi:£$h,fcfcO))o 

• mWJyiO HzfflkamfeZW&fttcttZZttfT-Ztt (ttlf*W)HMi*a>«»t... Influence T/M^-T?)., 

• **T©i*]£fcl5l*$IZ. ^©Influencei£££*- (t &t^7z:*-va>) CTt, LfctfbT, 0l*tf&fefc0*-*-£^f#0M©#:7 



Hffl "basic" Ut^VxObO^it^s 7-7^:17 r*l SB® chains of bones tf^afrSfcfl&llRlLftlUotZLaUfcQ., C0)J$J^£{£ffl l/t ^7 
*3 ©IS, hfciK-MZ&^HbtSCfc " object skinning" ). ££MillZJK-MZ7K->£&^b?3CfcT;-to LfrU 

7i-:/£S**3fcftlZ*n^fc5fcL&l^<£$lA 




Child Of panel 



Target 

ZVfomt. -om-fyte&mLs ^^m^Tl^l^tmmMltHh (^©ttfil) „ Target iJ^-^ztftfcttW:!©**, fir 
Ll^fj^-Jl/Ktf'g^tu Bone ^Vertex Group ©sSMSS^T-tSto 

Location X, Y, Z 
Rotation X, Y, Z 
Scale X, Y, Z 

zftb07tf'5>i^nf'n. ^ts^ 

Set Inverse 

CW4a*Uftl^Ltl*t*/i/l T?*0"C\ #-*-£MTCfc3ffl0)t£$lZ&7cLfclAi§£tt, Set Inverse >K$>£>7'>y9U£Uj:7o 
Clear Inverse 

£CDjK$>l*±iE©fc0a>$i£££*EL (BiOJML) , MREHLT©* *-t-/^0f7*Jl/r-0^(z^U£"f o 



Tips 

croffijm^fflLT. HffLL^^II^^fiJttSfc*. MH:il£fl9£T&ffcK: Set Offset ^^'J^tSi^H^feOSto ±TS*' , 5fcJS 

Set Inverse ©ilfflte, i&Ot^TOfoM. ftlZChild OftfjJk^&xilzLfc^r (*tlb© Influence IdftJfcLT 0.0) fTlA f l/C$-W/3SS 
g&rSffllZfi^i&StffcOi:* (TI5©0"l£#gB)o 

*-(f»HD (Tfefrb\fi©)fS*0r-7>;C>*-A^ 

Z©^m^-r^T©5 : V^JR'7r>(ZU"C^ffl-r2.^^li,ll©M^lZ7r-U- htT^JilS:^fflb^©tT5iJ&oc/rot/sizelZ^»tSCfcli*0* 

t*A/ 0 znii, jEL<M$ntffs©^jn, $biz@s^^^-iz^-u>^nfcm©«i*^ftt*izfc^Tii*o*to 
01] 
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1 . No constraint 

Owner fc&5l>^T-f ©{SSIZJi g LT<€* H - XS 

BU o 



2. Child Of just added 

IjtioTI.O ZZVlt Owner (Dl^tf^. X*!lfc\ll|[C/ i fto'CTarget_lfc6Sl> 

^r-rfrb 1.0 BU Stn"CL^fcC5$M5Ci:^r#*to 





,Iatget_1 










3. Offset set 

Set Inverse tf9U99$tl$2:« owner tfTcOfii 



4. Target/parent transfonned 

:MoT^^t 0 Target_i tf'XY^SI^l^tU Z$4Ji9l^0$E£tU *LT*a> /oca/ 




5. Offset cleared 6. Offset set again 

Clear Inverse WyMtZtlTl^ - owner ttfStf Target_i£J:oT^i Set Offset tftt— SL0 l M^t]Xi^ o MTOtfeO, (Target/parent 
£izfrj|ip$ft5> 0 transformed^^^i^f S**5 tCt&M&Uk . ±EC»*fc eta 

Set Inverse $Htf9««»*«tir£ttJ!!L*Lj: 

3o 
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km 

Floor mmt. w&-*tvYatfiLm {h^wmz^xmi^^mLz. w-m^t^vi9:Am±^ rsit^u t-t-tffflom-tvh 



Floor Floor <Z> 



Target: [ Q Target object J 

0 Sticky 0 Use Rotation 

( Offset: 0.000 ) 
l-'u I ' 

Space: ffHE^^l <M> ffWff^^l 

C Influence: 1.000 ^ ) 



Floor panel 
Targets 

Bone 

Vertex Group 

Target tf**2u.TNl6r5iMf* Iff bl^-^KC, if^0)ll^^Jl,-^gWT-*5^^a^$n*to 

Sticky 

zmm^WMtzt, m%%%s "floor sFBHctMifcfcSuu wifrUi^oizT-tet {tt\zw-w<j)mw±<D%m r )\z?54 mztth 

Use Rotation 

CCD/K^VS^'J^tSfc, h®EHE*#a[(ZAn5«J:9tt*lca*JU*to Ollis fc&£0Mfcl«]#C0 "floor" SFflfiCtSCfa&W, 
^□-AJI/feXY, XZ, VZJcttT-ltWZVh... 

Offset 

CCD&fit^-JUKT-tts 5-^h©*i£>fre, BtenderJ|lttT?*gSt5»fit€l-t "floor" W-Wfrtt&bttZZtlfZ-Ztto Mtl\£+ S 
Max/Min 

CCOJK^XOirsrh (fflSlZgMfetfj) ¥fflC0if56tf 1toof\ZU%fr%ffl®[j£t e 7tj'5>©«fl(iC0¥®G) *fariZ5j3e»(6L*t 
T7t)^Z-\tsZnh0)mU\t yn-/Vl>mzm*.bftTl&to LfrU UseRotation£*r3!ilzr3c:(±IB#Bg), $-?'yh(Dn-M 

wzm&fettzt* 

iE&dt%m\?hm%ito\zt$ztT-m&zttfc-z$:t... m*.\f* tidvv (zvm, A-i—\tiE(iyzmmzm^^x\.^t 0 

Space 



Details, info, download: http://amrc.altervista.org 



Page 820 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - See also 



Follow Path Constraint 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Follow Path mm^m-i—Z amCD*-yytftJ*Ji*?MaBM\j* ZQtomSlt&rtTOlZfeoTmWltZ&OlZLZt, St. Follow 
Curve %?i>&ftmMzUoT\.^m-&s t-f-0mWzmW^7iT, k-ii nmnzm ±i\zt zzthzmt a 

£(^'P-AX (world) (DgNlT-mmZfttt: 

• (Transform Properties Itf-hT^ZtlZl^&olZ, N) , lUtnmigniiLmh^nXliZvtelTi&mZftSt „ 

f-ff (1.0, 1.0, o.o) ©teSlZfe§±i^ s X$fttY|4lC^T, fifel±©ffi^0iiS^b1 BUgttlito L£tf'oT\ t-±-frZ<D$- 
fvHXXZ <??(ftcl\m-£tt. ^©i4S^0U7U^Lj:a (AltG)! 

• zmi\i*MiLW.h. $-7'yhm$mf-Mz±oTimmz9mzti$to ±.umt&7izintvv u.o, 1.0, o.d> sto-civr, 

ffiHtf (2.0, l.o, i.0),©^-Jl/5fcoTLN?.ii^^-^— liX$4(Z;tio-C 2 BU *7t>;/h$ft3:? (^LTY|E6(Z;tioT 1 )... 

• Curve Follow *^>a>tf^(C&oCl^iI£, ^(DEIcti^c, fifellCjiSfero^b^t^r-^nit (tfefcS, *Hv±0 r-0Y$gi£M 
©^[S]fc-Sf$+itLMi^(i, ^nii^t; rest©, ^^m©ttll(CteL\X, ^P-M'J^Y$4(Z;tio-CL^(mtf^0^+iA;)o d^CIf l>; 
^--^—©SlEro^U? (AltR) m%{Z±Lift&Lft£Vlv... 

s-^r-i-^/A^ott^^ 

• mZOJis-L&ttmtZZtTim. MflCurve^Za-lZ&i. Path Animation A*JI/C\ ifcfil^-Jl'KOFrames £ 
jgEbLZ, fcJ;l>^0^$^7U-A"C'(7)|6]^(7)Offset/r7va> £?#r-fTZ.£t (f ^JUhTii. start frame: 1 [= offset of 0)], *#^B#Ph1: 
100) o 

• - IJ2)^lCIE5iT'^^l^i - li Speed interpolation curve £ Target pathl^^UT^S1"5Ci:T'1" ( Graph EditorT", * 
ShiftF6) 0 yUlZ; v p^TG)^tefeS(i, IPOtfMI 0.0IZ, fccW*§7teSli, IPO011 1.0lZ*tj£Li:T o LfctfoT, 

ft. iH77U-^iJ^r#, $bl^7vi9 r- ; &;U(^; v a ^-c^fija<]lz^'otO*tO$fi5.zi:tT^it! IPO;h-70!¥*ffl£^fcls/)(zii, 
animation chapter £#P,5 b~C<££l V 

• ^-±-^UlZ;tioT^K$fit<feLMi^li, ^-^h-*-^ flat Speed lpo£#*3;:fcfcT-£i:* (^mmMZfett-i—nfa 

Follow Path li. Locked Track #)3i to3:<Wmv£Z#}3i(DUkoT"t , -^0#JI3, A^l^/S^ycto ^©P-JI/ft^frJWi.tS') 
IC, Locked Track h^fflU"C±i:fe2.^[S]^^to, *^^^;U(Z; v p^TfH/yJ:9^r^tc 

Follow Path £ Clamp To 

^n62o©^m^;IlslLfeL\J:a^LiUj:9o ZfthimJDtbm^zyAoZt-t-tDfemZfoZilSttiK LfrL Follow Path [t "7Z*-va 
>only"©ft<rc&9, a^l^^t^^-t-rofeS^ M Cf£t3^ Il£©7U-A)li:J;o-C;*:££tU ^ftlZ&LT Clamp To 
constraint li^<7)teS:n3AT^©il(Wto£^ 



;U(i^-7U-A0)EvaluationTime^^^tt2.^i:(Zfe;±SLiLj:9o ;U£iIJRU A7©7PAT^?$ti]U 7L—A3>tt£A70Jt 
*rj©7U-i^l££L (0iJ^.(i'7U-A1), yUCDft^^^b-AI^MBtrBl^fit^lS^L (tfij^tfl), PffiMS^'J^U create keyframe^ 
jilKU 7b-^3>ft^UCDg^©7U-AlCiS^U (0iJ*I3\ 7L—A100). A70§&©7U-^(Zl¥ ffliMOfl^IS^l, (I*i|;t(£l00), Iffiffi 
M^WJ^U create keyframe^iHRUito 



Target: [ QBezierCircle J 

S Follow Curve 0 Fixed Position 

■ Curve Radius Offset: 10.000 J 

Forwar ^^^^^^^^^^iE^^^^I 

( Influence: 1.000 ") 



Follow Path panel 
Target 

zammti-om-yvhtQimLs zm mm^^hr^/tn/f^-ar: zfttft-ozi.^tmmmitth (red state) , 

Curve Radius 
Fixed Position 
Offset 

Follow Curve 

C<^$/3>W»ft$h"at&ltii#, *-±-0[e]$El3MI^TM$n£ti^ o fflfiW1>CP»*tt, #0*^>a>(ZJ£i;"Cf£#£ 

Forward 
Up 

world(7)Z$it (T"^5€l-t) BJiJ^WtfMHWBS*^^ 

HSglZ, zmyvay^mztZt, #-+-0lI3tSlM*S£iSt57TJAT<£il3l,\T Locked Track constraint ^ I ggCtfeflc: 
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&mzm\zm. path s "fcirtLT. worid©z$Atf -mwtmst o 
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Pivot Constraint 

Pivot BJSfctt, X-i—m-yvWJTO h0JiO^[H]$Et§J:9lcr#^to 



■^7 Pivot | Pivot 










Target: 


[Q Empty 


1 


Pivot Offset: 








X: 0.000 




t -1.000 


V 


Z: 0.000 


J 








Pivot When: 


•XRot 


HI 








c 


Influence: 1.000 


) 



Pivot panel 



Target 

Bone 

Target ^'7-7^a7©±i^li, 7tf'->0£S/)0$lrU^-Jl/ Ktf^^n^to 
Head/Tail 

Vertex Group 

Target m^viX-fo^S. SrLt^-Jl/ KIC, t"Z0)Il^^Jl,-^ilW"C'#?.^^^$n^t o 

Pivot Offset 
Pivot When 

Always, Z Rot, Y Rot, ... 
Example 

[video link] 

See also 

• Blender Artists Forum: Head-Tail pivot Constrain proposal (with Video and .blend) , the thread where the constraint was first 
proposed 
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Rigid Body Joint Constraint 
Description 

Rigid Body Joint ffiXttMCMT??,, ^OA-i—tim-^vVTM^^yl^- hT5fctf>£. Blender Game Engine© 

%3MfcSfl#T:{£ffl£tl£1"o #©3^©veiO W7#'fflS£tlTl^t: hinge type, ball-and-socket type, or generic six-DoF (degrees 
of freedom) type. 

Game » Record Animation h'JSiiU'CffZ.St' ( User Preferences 00 K90»t4 "J*Z3.-frh<> Z0) hif^^HTSKIBflMK: 

oivcii Rigid Bodies #RB)„ 




Rigid Body J Rigid Body Joint 



QlTargetobject 



Generic 6 DoF 



.■J Child object 



Pivot: 



Axis: 





X. 0.000 


/ 


X 0° 




Yi 0.000 




V 


Z: 0.000 


\ 


Z:0° 


J 



Limits: 
Ux 



E Angle X 
Min: 0' 
Ntax: 0° 



Rigid Body Joint panel 
Target 




Joint Type 
Ball 



Hinge 



j 



Limits 
Cone Twist 
Limits 



Generic 6DOF 

aaff^i^^kLTMffLSttf* Hifcli^ ^HiK-fVhfrS-JECOSiCttieJliLStlSi*/!/, 7\7*Jl/h"Ctt (hence the 
six degrees of freedom: rotation and translation around/along the three axes). 

WMtZZt&T-Ztt: 
Limits 

Blender©mfeir^S"C'^^c5nfelft (of the pivot) \zWZs Wl€tlCDH»feJ:tfft*01||l8o 

Child Object 

Sfttt, £ a©*S(ZLSto fcW^l/CResetto Default Value^jltRt^c:, f 7*Jl/hfiHZ'Jtf hLr^>^lCt5Cfc!!j<T-#*to 
Linked Collision 

^saictsfc, *-±-t$-vvht(Dr$mm&tiizmmz[;£t (BGE©^si>v>r) 0 

Display Pivot 

Gt&iZfZt* 3Dbfa-T, ya^>r-©t 0 ^r-^IS®Ltto Jtt&izio©^ fftlz Generic 6DOFg|SS$i'7£ofr9fc!rCt! 



Pivot 
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ZftK><D30<D!&tit?4-)\, KSOfr%» *-i—0)£? B lZ\ ttvYftl > ^mmt^Ztt^^t „ 

Axis 
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Shrinkwrap ffjj^li, Shrinkwrap modifier ® tJ&cO HK" ~Ct B ^07r-:J--®tefr£. 9— VyhO) 0ffllz!ffelh£ta 

~C$tithjo Lfetf'oT, Shrinkwrap ^ysAt. Add Constraint to Active Object *Z3.-{ZlfrB.^£ft?. CtrlAltC, (£fcl^0#'->lz*g 



Target: ! I J Plane 





Distance: 0.000 


) 








Shrinkwrap Type: 


Nearest Surface Point 


K) 










Influence: 1.000 


) 



Shrinkwrap panel 



Target 
Distance 

Shrinkwrap Type 

^© m^oynmt. x-+-o)tpib%fRm-ztzto(D$- > fvmw±<i)&z* mjj&z&'DztmtmftmiRtzzttf-c^s 

to 3omyy^ytfW^ts: 
Nearest Surface Point 

Projection 

?IJtt, ^P-M'JHft©L^'n*\ ^tl620tf ^ (XY, XZor YZ), *feli30©if ^ (XYZ)5te?T0*fTfcft3c:l^;:fc"Cto 
Nearest Vertex 

Nearest Surface Point fclMSCJtfflatlvC, tt[jt-±-®W&^mUikWtf*-yyb®m&lZ&mZh%tZ?> 
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*7SfrS r-3>i*i:LT0:g» 

30CMV9 KliffiSL 3D#7"i/"i7 \-%Wlfrt7-*-*sa s SJ7 l-7i7"U'M $nfT: 
*-7b~A 

^■Cffl&eii, B#F H 1M<4(7U-A)^dZ(*^$tl*to 7Z^-va>li. 3SESiM(Z7b-A(Z)^i/"i!7hSMFBlt5Ci:T-^fiE$nSto 
7Z*-$/a>2J-7" 

ft*ltt*-7U-A^64ira$tl, fcJ;W^XI^OLNTG)XYZ^nfn©fi£^^(Wci<, Blenderfi0^®1tii0JIttl^l\Tk 

JSiitSCfctfrtStc ^tib07^-A0|})^©777li> 7K¥^[RHcli^ia^E$tl, M^filciitetfiS^frtm^to -©7^}* 

ffi&li3D£P B 1MM$n*#7"S/i7Hiy^ 
BleixlerT?S*Ott-Oa)2/7.T/x€ofct0tt^^M^$tlT-O(z6O, F-Curve system fcfeOiUfe n 

7"b>5f-2.5xT\ fArfc7Z*-va>©T^Trc#3J:^&Q3Lfco BUMi* P6-«tfrfeT-97"Pf7likeframedtS^*T?Lfe 0 

Chapters 

Keyframes 
Animation Editors 
Using The Timeline 
Markers 

Using the Graph Editor 
F-Curves 
Editing Curves 
F-Curve Modifiers 

77 % 7a>lT'f5 
Actions 

Creating Actions 

7Z>-va>©T7Z77 
Constraints 

Moving objects on a Path 

Changing Object Layers 

Game Engine Physics Recording 

Methods of deformation 
Shape Keys 
Absolute Shape Keys 
Deforming by a Lattice 
Deforming with Hooks 

See also Hooks - Uses a modifier as a way to change the shape of a mesh. Sorta like sticking a fish hook in a mesh and 
pulling. Uses the principles discussed in Shape Keys. 

Drivers 

Drivers 

Driven Shape Keys 

The BSoD Introduction to Character Animation tutorial is a good starting point for learning character animation. Even if you never used 
Blender before. 
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*-7U-A 

*-7l^A(*7Z*-e/3>©£;*;fc£3fc<^ 

• £bfrfe^b£$tt50>tfiiUK7U^^ 
zn^, Bk/wfcT ©7Z>i-$/aMffiilH] (interpolation) Ste^TfEbtiSgfiT-l- „ 




1 



Example of interpolation 

• 7U-A25T-li»fil^10o 

c®<fc9fccfctf&*a>7U-ACDt*XT"ffi^ 

Sto ^LT7U-A15T"l!tfilft t 9lZ&5«J:9lZLfe|-tntf, fefebfe«ffll^(*-7U-A)$jiJnttlttOLWto 

3Dtra-"C-0)^^c 

• Location 

• Rotation 

• Scale 

• LocRot 

• LocScale 

• LocRotScale 

• RotScale 

• Visual Location 

• Visual Rotation 

• Visual Scale 

• Delta Location 

• Delta Rotation 

• Delta Scale 

• ■ttcDflBCiR-f^Mfe, \mto ratios ii*stfe<f^bu *-7U-A^iiJn$titcfc^$n*to 

• ^Oil @ ±T? RMB Cfc'J^U Insert Keyframes, a;^ hJU^UTIi Insert Single Keyframe£g& 0 

S/a > JS It -f £ "C-0 ft J$ 

t"C"lZMb^©*-7U-ASl#oT^S?V>*JHCS*UTIi. LKc>^07Z^-va>ffllTV5©O<> K0±r|fffefe^-7U-^iiJD"C'^-r o 
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• K-7v- r- 
*-7i/-L(J)ffiM 
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Actions 

(7>7va» 

Actions 

(70 va» 

blender Z"A7'VzO WynrtfrtJZt-vsyZVZt. 7^>a>tff-$i£ic , £iU MLSTo 

Actions are added to the Scene or Object. 



Action 



F-Curve 



Keyframe 



Cube 


CubeAction 


Location 




X Location 




F-Curve 


Keyframe 0 




Keyframe 1 




Keyframe 2 




Y Location 

F-Curve 




Keyframe 0 




Keyframe 1 




Keyframe 2 





79va> 

QyartfUZmm^^HZUtofttttv tctz.lt Cube.location.x li Channel X Location (Zieiic?n^to 




79vaXActions) 

7Z^-va>©f-5^SBIIL. JjR#L^-Tc 
(Groups) 

^V^-JKChannels) 

F-3j-7"(F-Curves) 

^F— 7 b— M Keyframes) 

F-Curve Interpolation 



F-li-J\Z\t. ZZZZmmttt F-^-^f^-f 7 (F-Curve Modifiers) tfmZt, 
F-1J-? '(F-Curve) (Dt^m^mtfym ^7Xt^ (Graph Editor) Tfg.ofrQrf » 

Basic Animation 

(X*Ifl&7Z*-ya» 
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Insert Keyframes 

C*-7U-A©ifA) 

caHHTM*St*#0Hft«» [site, ifc!6£7Z;i-h*TO&£fcjl1*Li:* 0 
1. liUtolz, **A7*>mmeline)frm<J)7Z*-*/ByXT<($fiiT\ 7U-A£ 1 

3. $-7ts-At$A (Insert Keyframe) ^Za-ftb &g@$sMM(LocRotScale) ZMlftto 

4. 7U-A£100££-trt±S*o 

5. ofrb/^Hi (Grab/Move) G, 0 $5 (Rotate) R, fi£ffi(Scale)S £7jtt£H5>X7*-AL£? 0 

6. 3D t'a-T- 1 £fl LSto #-7U-A&A (Insert Keyframe Menu) *Ia-fr6 &g/sI$E&fli(LocRotScale) $Mtf£tt 





Vnutl LocRotScalc I 



'.■■..»> Location 
Vliual Rotabtn 
VivaH Stall 19 



r O^cct Mode 



VMBl LocScale I 



3. 6. *-7b-A©J?A 

7Z>-va>^!itt(Zli AltA UTS^Uitc 




I II vm s*o add ot»«t 1 J 1 Jl w«i *« on«i 




JO ( 

*-4cd 



Vle» add Ottact 



1,50s 100 r©7Z^-*/3> 
Auto Keyframe 

mm*-7\s-L) 




iUIJMii2l2© r ^ (IV) Automation J gCT?|<€$U 0 
Keying Sets 

(*-OT"tyh) 




TVtflZSh (Keying Sets)tt4r-7U-AxV*JU(»lll%T?,«l»©7 , P;tT^I^I^IZfB^tSfetolC^ntt 0 'LocRotScale'OJzgfeiji* 
a*©*-- f >?-tzy htflKofr&O, 34 i In*--* ^7"i2f hfcftSCfcfcrtSto 
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CnX', 3Dtra-T? l£#Ufcfc#l^ blender (*7!7T^&+-'f^t^hrt©tA;T©^P;tT'flZ*tLT, *-7l/-A£>£JnUSta 

i¥UI3 *-<<y>H>yb (eng) 

Properties 

(7tu1r<f) 




Insert Single Keyframe 



*r-7V-L\t blender ©fe^6SSG)^P;tT'fS7Z^-r-$-|iSG)(ufl!z.St 0 

&37ti;tT4lcuifrb*-7U-A5i£Jnt5£li, 7pMtm£ RMB 3 L/C, ri>fco0*-7U-.Z*£SA (Insert Single Keyframe) 
l"*-7 U- ASS A ( Insert Keyframes) J %MTf£t „ 

r*-7b-A£ti A (Insert Keyframes)IJI*^P/tT<0JI^(zSifbTU'tOO)+-7U-ASil*nb*to 




7tl/tT*te,^ttm:J:oTiiofcfefc;e^ 
OUT, X£lt, YElt, zeittetf*E**fca>"C*). 

Kfe - ^P/tT-ftt*-7U-A^> K^-f /TO- hfcftTl^tt/vo 
+—7 U— A ( Insert Keyframes) I 
^— ©*-7b-A£J?A (Insert Single Keyframe) 
ASiiiD(Add Drivers) 

ASiiJP(Add Single Driver) 
F^-f A"£X-7 h (Paste Driver) 

- T'P/fT'f fflfilli KM AIZJ:0P> hP-Jl/^nSto 
F^f/TOMR (Delete Drivers) 
m-O^'O^mB (Delete Single Driver) 

AfcUtf- (Copy Driver) 
ro-f A"£^-7K Paste Driver) 

+—7 U— A£fi A ( Insert Keyframes) I 
^— ©*-7U-A£^A (Insert Single Keyframe) 
*-7U-A£;8£ (Clear Keyframes) Alt: Shiftl 
^—©+-7b-A^;Ni (Clear Single Keyframes) 

7U— A^S^^^. (Replace Keyframes) I 
^— 0)5—7 U-Iv£ti£J&*.( Replace Single Keyframe) 
+-7 (Delete Keyframes) Altl 
iji-0*-7 (Delete Single Keyframe) 
*-7U-A£7'J7 (Clear Keyframes) Alt: Shiftl 
^— ©*-7U-A£7U7 (Clear Single Keyframes) 

+-'f>^ , iZ^hlZt^Tii*P (Add All to Keying Set)K 
+-'f>^'iZ^H^^— T'ii^Q (Add Single to Keying Set) 
O^'t^h^bl^^ (Remove from Keying Set) 

Editing 



3Dt'a--C'. 
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%L&<D7\s-L\Z*-7\s-L£ft A (Insert Keyframes) I 

\/-L~Z*-7\/-LWW& (Delete Keyframes) Altl 

Working with Actions 



(79va>"C0fFSI) 







0 CubeAction 
0 CubeAction.001 




| CubeAction.002 1 







*r-7\s-lx%&1iaLZm$)lZ*7'yx l ? h£7Z*- hZVZt, blender Iif'-9ie$i0fc4/) 7^>^0^t o 

7^;>£7> ©filiate h"-75/- h (DopeSheet) 07{7S'a>lT<f$'S9$r-£fc5 7^y3>7y^tf (Action Browser)%&oh\ NLA Editor 0)7 
6tU blender liU>9UTl\fcl\70va>£&#Lrr o 

*^yi!?htfRII*Caj|CttA8 7^jg>ttltogl1Tto £»a>79»>3>g;ltf5i;:ia» A/MJrV^ ^l^tn 
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Ta>hP-Jl/$n§©r(Sfe< x ^^0^V>^JU^^>r-P-Jl/$tl^to KM 5013, ^b^©m-07P^T<^, Blender 
±"C'fef«ST#§Python^U7 hW?t „ 

fctZtts h" i 7'f;tfl!)X&S^oT7T l J7JUD , fe(RGBi-^)S3>hP-;i/Lfe0, K^7t®ialEMoT^yi(7M!>tt*li/hft3>hP-^U 
to KM A(i7{7*/3>©&T-M$ti§0^ 7!7S/3>lc||t35k"/u3&F-A-^t KX^flWtt*C±#t$ti*to 

®^p ;tr<ai*K cxn ±) izjs itc, *-^fflf©<4s©fii (yia±) iwsifflsns^ftso^to 

t7*JU hTN*. A*fcttiaiiGeneratorF-a-7'tT4770E^^ 
iCCtrl + LMBer+-7U-^iiJDttl(i; ff*&79tf>(ftitft*to 

Add Drivers 

to 

Add Single Driver 

MR itcfrtZMMzmx km ; we enst . 

KMMfcfEJSLfc^GW^Jl/iM^ 

KMMlT^I*^7lT'f5i©*lCfeOS1"oA^0>lZa-'C\ F-^-^'lfV^ta-frbh^'fM'fa-lZtJlO^^bnSto 
KMM'If^(ot:El£©y->ft£&3T^T0^^ 

v->0*(;:}g$I0KM;W'&2>i#^ ^7lU7r©a*/2ES*£fl9fS*6fta:*o *fe. ^SOJr'T-f/tWiltSCBWlfinftRtS* 

h>0t<&7tl/lT4l*£»D7tl^^ 
Update Dependencies 

Maximum Value 
Minimum Value 
Sum Values 
Averaged Values 

Scripted Expression 

r^onl;:J:3iB&l;:Lfc*foTte£fr3IU^^ 
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v-VP^KDSb^^tOJCD^^bf-^^P^^P^l/mt^liSingle Property£f$l^to ^Wi7>70^ff T'U^U f9U i \'0)1Jz>-T"U^ 
^^K KM 

• KMMW-^^Ji^t-flii-a-, Driver type© mvy$0y)7>hfth&Ob\ecWfotf'M^Zo 

• ft&l^ -^g©KP^'0>U^R"S-^KM^t§tto©^p;tT^jl^t5(LocX, Scale Zfcif)o 

znT^-^liB#r H 1(CH> KP-Jl/$n2.©rii^i<, S/vfc^PMT-rlCcfc-oTlD KP-Jl>£fti:? 0 fiHiBlendermfe"Ct „ 
KM/MOT/tT^P-*JWl^^ 



^n^b©f5ijr(i, cJ:<fcnbn»<Z)si(Susanne)tf)+MX£. Empty£ KMA'i:UT:i> hP-JH/C&rr o £?\ Susanne*? vi9 h 
©ScaleX. ScaleY, ScaleZ^V>^JU^Add DriverX KM A£ilfrl Lit Lfet^^li, gW^l^btlit) 0 4-0B#,£"C" 

IS. BlenderliEfcWciA-TW&^M)^ 
P/tT^(^iJ"ClJYfeM)$LKo^(Z)ilotKMA'lZ^^§Ci:^LTL^-ro 



Object drivers. 

]^ilTl^0)T:\ Empty^vi^ K£f£ftL&tf6 ^^^-^ISZJrS^^ 




•i 



to^l " Vltw S«UCI Mum Cwvt |^|>|t*Ob|«cl 







































dSc«l*X 






■ 

1 


2 


dS(M*V 
dSctMZ 
Uytr 





•ipoDtivnNoCuivnX I F jjfj " Vltw Stltct C»|««l |tcct 



The empty driver atY= 1.0 gives Suzanne a scale of 1.0. 




^ jto : l * VHw Stltct Mvlit Cwvt | A'|»|<COP|«ct *l W 'ipoOnvtnNoCurvtjX | F j^ -jf 

With driver at Y = 2.0, driven's scale at 2.0. . . 



vitw Stltct oettct | tc, Op 




jbTD " Vltw Stltct Mtrttf Curvt |^|«»| V^Ob|«cl - ./ - porinvi-r Hn'-iirv ^X I F |ijr j ^ Vltw Stltct OCttCt jt^Ot 

And driver at Y = -2.0, driven's scale at. . . Oh, I think you got it! 

*jwj<i.ofr6-ii)©FHiT-&£^ 

©A^$lite^tLXEmpty^'vi^ MDYttWltSIWCfittUTl^t^ Y^fS]0^#^liT[ll©J:?I^Empty^'viO hamU±fcU:&ft 

Object driver with curve. 




jto : l w Vltw Stltct Mtrttr Curvt |arf|t>|t»QD|tcl ./ - poDnve nllouj. . X r I -•- j •* Vltw Stlttf Ot>tCt I^COf 

The empty driver at Y = 1 .0 gives Suzanne a scale of (1 .0, 1 .0, 1 .0). . . 
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, FWfWvff 




lit** 1 «i 

llav ^1 






!• Mm -050 


■1 MmkZMOO i 


Vtoi -100 


vm*. ice 




J fca 'I ~" Vl»w S«l«ct IMW Cay | =i> V: > ./ - poOriv«.MoCutv*« X r I -;• - vitw SWCt OtfKI |t&Ott 

With driver at Y = 1 .25, dri ven's scale at (1 .25, 0.0, 1 .25). . . 




And driver at Y= -2.0, driven's scale at (-2.0, 1.0, -2.0)! 



iK-XfKyfytfcLTtt5C(** 0Bfflt7-7?a7a)«»A*b, Driver typefflU^hfrbPose^S^LSto ^UTJinfe 

airs a* u &mt%ynnf4zmiR[j%to 



ftSJfc KM7?P/tT<rtf<£;t£Tp {Literal|Rotation Difference}}!^©*"-:/©* fr^A*t5fc, ^"-Vk^'f/W-XBftS©! 



iE P5-f A 

Python^ KMWB&l/CW h"M/t)l*. flfe0#7$/i>7 H0^/tT<tHSKffc&QU 



;W KMAI^oTX^KP-Jl/TS©!;*, i-^©t©T1i&0i-ri/vo tfe0W70 KMA'tl^ct^ 1)-7±®£Z<Dfe^lfrt^oZt&Xs 
;t-f KMAfc^lCtt, KM /W ^Scripted Expressionl^^Mbtto * 3bflPPM&f*3. NlfiWlSCDT?. KCPylhonSCftA* b* 

to 

KMMroa^(i£ISMl;:te3S8M£££#^ 
Valid Expressions 

ORffi: Blender 2.OT i S"CttAPIfl J *tttM$tlTl^5a)T, JslT©aii»frfel*fc©tf£ltr?o Slfr©1f $E£#RBUT<€£W 

We've already told the basics: there is a text field where you can type an expression in Python. Here are some examples of valid 
expressions: 

• Any real value: 

1. 1.0 

• Expressions with numbers and operators: 

1. 4.5 + 8.9 * 7.0 - (2 / 3.0) 

• Expressions also with variables: 

1. math. pi * 2 + 5.0 
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• Available data: 

1. Blender .Get ("curframe") # the current animation frame 

• A little math: 

1. math. sin (Blender. Get ("curframe") ) # the sine of the current frame 

• Using the animated (driven) object, available as self: 

1. self.LocX * 10 

Builtin resources and aliases 

Pydrivers use their own global dictionary that is cached and only gets recreated when any expression fails. In this dictionary, a few 
modules are pre-imported, so that they can be used inside pydriver expressions. 

Note 

To save typing and keep expressions smaller, we've added aliases for each module: Blender can be referenced as "Blender" or 
simply as V. Below, each module is followed by its available aliases. 

• All from builtin (the default builtin module) 

• Blender: blender, b 

• Blender .Noise: noise, n 

• math! math, m 

Example expression: 

1. m.cos(m.pi * b . Get ( "curframe" ) / n.randomO) 

Aliases were also added for a few commonly needed data: 

• ob(name) is equivalent to Blender .Object .Get (name) 

• me (name) is equivalent to Blender .Mesh. Get (name) 

• ma (name) is equivalent tO Blender .Material . Get (name) 

Example expression: 

1. ob ("Cube") .LocX + ob ("Lamp") .RotZ 

The pydrivers.py Blender text 

Besides the above modules, if there's a Blender text buffer called "pydrivers.py" loaded in the Text Editor, it's also imported: 

• pydrivers: pydrivers, p 

This allows users to create their own functions and add their own variables without the restriction of the one-line Python expression. 
For example, if your pydrivers.py text looks like this: 

1 . myvar = 10.0 

2. 

3. def myf unction (arg) : 

4. # do something fancy here 

5. return float_val 

You can access both myvar and myfunction inside any expression: 

1. p. myvar * p. myfunction (2) - 1 

Note: if you make updates to the pydrivers .py text, go to the Curve Editor window and click in any pydriver's text input box (in the 
Transform Properties panel), then click out of it or press Enter, to force reloading the pydrivers .py module and to update all 
pydrivers at once. 

Example 

Let's say we want to give our Suzanne a perfect two BU radius circle movement in the (XY) plane. This is not easy to achieve with 
standard curves, as you have to create perfect sinusoidal ones (for those who lost their math, a perfect circle in a Cartesian plane is 
obtained with x = sin(t) and y = cos (t) ...). So let's use Python drivers: 

The sin o and cos o math functions take as input a radian value (i.e. a cycle takes 2n frames to complete), and output a value in range 
[-l.o, l.o]. So, to get a 2BU radius circle fully walked in 50 frames (two seconds in PAL videos), we have to use the following 
Python expression: 

• For LocX: 

1. 2.0 * math. sin (Blender. Get ("curframe") *math. pi/25) 
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1. 2.0 * math .cos (Blender. Get ("curframe") *math. pi/25) 

Now, Suzanne will go in endless circles around the world's origin (if you want to make it turn around another point, just add an offset to 
the above expressions, or drive dLoc... curves...). 

Note that: 

• In the above example, we did not use F-curves. 

• You can also get a perfect circular movement by using a NURBS circle curve as a path . . . 

Links 

• The Blender 2.49 Python API reference and the chapter on extending Blender with Python . 

• Python and its documentation . 

• This might be a good hunting ground for those looking for functions to try with pydrivers: http ://f uncti o ns . wo If ra m . co ml 
(newcomers are recommended to start with elementary ones, specially trigonometric). 

• Finally, the patch tracker entry, with patch and sample .blend files for pydrivers: right here . 
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U-AfciIoT7-aHi$ll68!£S^©7b-IJZttlt^ 

• K-7v- r- 

• NLAItV^OI^ 

ToPUI^(ena)£#RB 0 



Smile 


65 


70 


75 80 85 



Markers: small but useful. 



45«WWtlt6tl"Cl^iJi*tt» 7-i-©^fJ(^g7K$nSto ajRSftXl^Sli^ttfiL^^lC&Oi-ro HTMarkers: small but useful"^m"C< 



Jump 

i 50 a 


Smll 


e 


> J 




Refresh 





Markers in the Sequencer 



3Dta- 



(40) Cube h Smile >1 



Jffi : | View Selec 
Marker in a 3D View. 

EP'Marker in a 3D view"£^LT<£$H 0 

Mode: all modes 

Hotkey: M (CtrlAltM in a VSE) 

Menu: Marker » Add Marker (Frame » Add Marker in a timeline) 

?-i}-rmutzm.bmwuj3 : ,m. @^07u-A(z^Ku,M(tT^v-^>7if-f5TisctriAitM)^fl-rci:rto 
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feSLMi, AltA(StlS5^AM>^>K0r"playback"^>)^fflLi:7Z^-va>^S±L, 5>?J:<M (S/clitT^v-^^If -f5T 

iictriAitM)£f$ti(i'7-;h-fi^ 

Mode: all modes 

Hotkey: RMB 3, o Shift RMB 3, A/CtrIA, B/CtrIB 

rmb L^iw-r^iifRr^to m$KD?-ij-rMiR5tdm$Rmm i>(zii<- shift rmb 3r-? 0 

Ipo^-^'lf -f9> 7^ya>If-f5, NLAItV^, t'T^v-^V^lT-f^rii, CtrlAT"t^T0)7-*-^iilR^t(iii^^"C^^to £ 

£ N CtrlBr^ff^iHRtr^tC LMBCU-S^. RMBC?TiI}Rfl?P£)o ZftWfyyWnSelectyziHCttffljgrgtfJysytf'M?^? 

Mode: all modes 
Hotkey: CtrIM 

Menu: Marker » (Re)Name Marker (Frame » Name Marker in a timeline) 

H+fc©7-*-^v->©B#r B 1©*(-^b«oT:L\feb, ZttMM^KTi^m'&tiLttVho CtrlM£fflU sgfr^-f 

Mode: all modes 

Hotkey: CtrIG (G in a timeline or audio) 

Menu: Marker » Grab/Move Marker (Frame » Grab/Move Marker in a timeline) 

-O^I4fcfWR-a-*WRU CtrlGCMZ^OOO VOtA-T rtOrj WTiZG)ZWtmW)T!Z, LMB £Sfc(i*J EnteiT&^LS 
T( RMB L^fel*Esc"C*V>tJI/)o 

T7*JthTH4, 7-^-0f$ttili17U-^iT-t*\ Ctrl^ff LTl^fc. -»*tt"C»lllT*St. 7U-AU-htf25#>s£ofc6, 
Mode: all modes 

Hotkey: Ctrl- a ShiftD ShiftD in a timeline or audio) 

Menu: Marker » Duplicate Marker (Frame » Duplicate Marker in a timeline) 

Ctrl* ShmMk^yVrtWtt-TlttrtMZ-tt.* ShiftD )£ff*fc, gftL£7-;b-£«£re£**o SfSffctSteillMlZ&SlrE- 
iM©<4S(B#P B 1)lz^SibT<€$l^ 

Blerelertzfctt5m©1£§U7>Kdi;ai\^ 

?-2j-a>iii]BI 

Mode: all modes 

Hotkey: o ShiftX (X in a timeline or audio) 

Menu: Marker » Delete Marker (Frame » Delete Marker in a timeline) 
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Keyframe Visualization 

&-?\s-L0)®!!mm 

Keyframe Visualization 

(,*-j\s-L.mmm.w 




LlH View Select Object 



C Object Mode 




£ 0 0c: cto^illSro^U-^' Cube 0*-7U-.M;&3c:# 

Motion Paths 

(t-va>/U) 

€- K: *7 vi7 h h" 

/t*Jk ttviOY (Object) 

(IR;±:*3t*^o55.rd'-7r-(Ghosts)jli7-7fa70«rto7-75 : a7© : E-y3>;U, fc\£tf:f-7HC^l\Ttt. llL=v>5 




7Z;*-ya>tl>*a-:>'©€-va>/U£^U£c:C3 



▼ Motion Paths 


Around Frame 


In Range 


Display Range: 


Cache: 


Before: 10 


Nothing to show yet 


After. 10 


(Q Calculate... ] 


W 


o 


^ Keyframe Numbers 



t-va^tTJt^l/ 

hj 0 mz s 



• ;U^g^t5lZ(S(tL<IS;U©M»^feb);U©Itm(Calculate Path) my^OWL^to 

Options 

(#7^a» 
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r^U-AJUffl (Around 

Fra me ) j f& £ tf)^ - va >y U 



7 b— (Around Frame) 




rjt^lEH (In Range) Jl£5t0 



ttStSHCIn Range) 

IItf 1513 (Display Range) 
fj /ft (Before/After) 

I1S©7U- A©M^H7U-^a^$1i?.©^|^Lit(r7U-A^lia (Around Frame) Jffl) 
H*&/*l 7 (Start/End) 

a^/It^$1i-5;U!olI]0, P^$afcJ;l>^77U-A(r^^iEBl (In Range) jffl) 
7.r^(Step) 

3-7sHzm% GStep^il0t©rton7b-Afc^A^ 

7b— L%tm Frame Numbers) 
Jp— 7 b— M Keyframes) 

^jaibtst. : E-va>yu±i^7n , ->0^-7U-A$at, ^^^fe0Eft^s^n^t(znii, m^7U-A0, +-o'it$n^-> 

©;UeiWMfeL\E3^lZfe§tL^^T't)o 
^~ 7b— (Keyframe Numbers) 

^mttzt. j\s-L^(Di%*-j[s-LT"fo^mz&tfr)Ztt 0 ±mwgr*-7\s-ki%^mziu[,\t%mzur)sviv 0 

*\>yvi. (Cache) 

5fe5l(From)/^M(To) 

t-va>;U£JS<iBffl0;ei/;fcJl7b-i^ 

;U0)l+^/Mfir (Calculate Paths/ Update Paths) 

b-Ai5ffl^il/uT<^'$Uo 

mmTuztrnztiz^nti. jUitm&njzt-^Byizfomtcmzm&zftsto tm%?»uo)7\;-Lmm^mtz[z 
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7Z*-va>ffllfV5 

K-Tv-h- 

K-^v- rr E- K 
79v3>IfV^ : E-K 

ht- rMCflra^ttf* ^^i{7hCt(D*-7U-A^^$tl.7^^3>S#fi)St§0lC^bUri^t o 
yi-fT^-If^ -K 

mtRZftttJ VzOhO) vi <^-7Z^-S/a>^* Lite 

^U-7v^>vJU^J;i.7zy-ya>^a^$nSto 

^0±gu^jnf<$a)W^ic35S7'ff7tt, y>'jz7t:T>r^i»^e.ito"CL^to m^owmt^oy^y^m^ ttitun* ££U $s 

tf)fe0§l##Kbt0(O*07lf- K7^Lt07sP-5f9>L/c0) , &t - R'?ito +-^9^a0)iBa)J^&t©€kt5fc, TNLA79va>J 
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94 AMMirif ^jti^ot, 7$b?4i-*M'j ^oo^ummmmotMo^y \ i o\z&&®ffimffl&woi\tt<Dvt 0 

U-Afc*t77U-A* 7-*-, ftttSfcT.... 

ab>h7U-A(5t£©7U-A)(ii!tfe©>^^ UTTimeline window'Tli7U-A100£&9 

St ) o 70 K'PrtW^&fcCSfc LMB &? l MtZt94 Ai-VJlfciMM*, Sfe K?9!7fntffrtltt:7Z>t- S/a^ttSCfctf^St . SIS® 
7U-A$^(£fc(i^j»)tf7U^U7l*3#09^ 

77T^&#7"yi9h©*-7U-A(a:fcli77T47"^^ 

* fit 

• & 

77 V3> ^F- (7-7^a7(7)7n-7\ Jfetffllpo) 



BT'Timeline window"r a-Q(P^S/i^ h*-7l/-A(7U-A10*:150) . -O07T l J7Jl/»-7ly-A(7l/-A4O)^^^tirfeO. 735/a^ 
+-7b-A(i&0*i+/u o 

7-7J- 

Timeline window. 

0 10 20 30 40 SO 60 70 60 90 100 11 0 120 130 140 JS0 160 _I70 180 190_ 200_ 210 

J j View Frame Playback | Pr | Start 1 | End 200 | 100 | 0(«^[»J|~J|>*J [Tj |fjJ|o»J |_J 

Frames display. 

OO 05 10 15 20 25 30 35 40 4 5 50 58 60 65 70 75 60 8i 
J ■] -°- View Frame Playback Prj Start 1 [ End 201) | 100 | [►_)(••] W |_-J |<fcjj|»»| [<"] 

Seconds display. 

K£l*1Jfc5cP, »l*C^TV->tfelt*l*IBa)*t*aLTL^1'o Blenderffl**W6B#rBl0)m(4li7U-A6a)T\ f7*^R 
l*7K^>G)l»^tt7U-At5(^LTL^to 

7Z>- S/a>t5Hllt|l5l^U-a)^fcLTa$tlSt ( [El "Timeline window , TI37U-A1frb200) o 

ZflW^ KOIiBlender©^ >5-7i-7(Cfc(^§te©Ml|!ct|H]L; < J;9(Ctt)^Lito MMB CKWCfcMUfcOO *5c&a>?fc&€WT* 
tf) > Ctrl MMB 5^ Wheel (?Cfi£^ifil'hLtO"C#*t o 
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View^_a— 

Maximize l/Wndow(CtrlArrowup) 

zommfounym. zwiywzyjwj-yizitto mxitznztzoimizTUe wmdovtzmt^. m^Rtzmmv^xc 

m.Vtt ((CtrlArrowdown)) 0 
Lock Time to Other Windows 

myyaytffoo.^mztztigizffimrfinmmzm^sto {^m^^mi\^z^x)-oo)^y^x^t^mm^x^t, 
ib(D0jy FObU^zm^ZftSto 

View All (\ Home) 
Center View(C) 

zo)mm^u^ym^[yyh7\y-Lt^^[z^^i[zm^mwib^t 0 

Jump to Prey Key (CtrlPageDown) 
Jump to Next Key (CtrlPageUp) 

CH6C037>Ktt, JOfrtfctfJVTObQs W.m£tdtB.&<D*-7\s-Mz®Wil,3;to 

Jump to Prey Marker (PageDown) 
Jump to Next Marker (PageUp) 



Only Selected Data Keys 

ShowSeconds/Literal\ShowFrames (T) 

T7*;i/hriiH#F B 1©3iEniiBlente^ § ^^SbCtSklWuJ:* 

Play Back Animation 



Framed—a— 



SefasEnd(E) 
Sefas Start (S) 

Ijti£07 I/- A5BBi&7 U - Ait li*£ 7 7 U- AlZ|£5i Lit ■ 



PlaybacM_a— 

Z©^Za-li7Z>-va>^t"Cri: , ©J:?lCS^$n?.^II>r-P-Jl,Uito 
Continue Physics 

Set Frames/Sec 

Sync Playback to Frames/Sec 

ftS$tlfeFPS(Z3&§ct^lC^*lJL*to 

Blender!*, Jt^0)FPSJ:0t^<©7U-A*H-jftS^g-tffcSt#(*^a)7U-ix*'C^^*t o • J:oTCOHZ?rT4>0tt7Z*-$a>tfy 
7JI/9'f2*T"S£*3£liM£5fc#ettSi*J^ 

MM©"sync audio"^>t#M 0 
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Sequencer Windows 

^^©"sync audio"^>t#M 0 
Image Windows 

Buttons Windows 

Animation Windows 

/V/ 3D W?ndow> 

^iCTSt. -r^T©3Dr::L-^> K0tf7Z*-va>lZ|5]}|(jUi:-ro 

Top-Left 3D Window/ 

^'0^>r-P-7-lifcfcJ:^t:T'7rS±a)II>r-P-7-^ILTL\tto 



o 10 ao so 40 » eo to eo to too n o t» ho mo^ jar wo jn too » ao^ 210 

J""!* 1 VHw Fin FHyfttcfc |Pf|- Stl '|- End: 200 H J ' '00 ^_l^l«^Tn(**1('*^.l*J_SB_5j 

The header of the Timeline window. 



(I) Tfte animation range 

m»=r)a)Z]y^n-Mt7z^-yayo)mi^^umJ7[y-L[zmwtt a 

Start/End 

ffltet1feT0)7[s-Lo f!iZii Frame^Za- g)Sef as Start/Set as End£#P.B 0 

Pr 

S^IeIS (Playback Range) ©0§ o ffi^U'StanVEnd^ y->J>T^r^U>^-^jyf^h(F1O)0kx\\xx\JU^tlWD^l 
mtm^Zmto L^bO0^>^WxilZbZi^t. U7J^LW^mLy^>G)Play^>. SfdZAItAZ'mihtZW&mO) 

(II) The current frame 

(III) VTR buttons 

ZUh5O0)my\$7-*-vay 1 S:1-£>f- h?3©l^$l^t o 

The center "play" button 
The first and last buttons 
The other two 

Um/n'ikizm^zhTitt-yis-Lsiz&mizto 

(IV) Automation 

*-z>is-Ltfmu/mmznsto z\n\m±^{zh^y)]T:^zt[Z}iMLz<rc^ 0 tn'yxov^o)mwm±^±^. frfctzt 

zm^ya-J^mzt^t. WOt- ttfefoZAuto-Keying ModeO) m^W^'J* WftlZlMftSt „ 
Replace Keys 

Add/Replace Keys 

User Preferences^ \^0(DEdit Methodslzm^^iU^yy^yt^mt^^Vl^o UfrU znb(ijei^^L^?ICl.^tt ! 
Available 

*T-£#£t§**x©ipo;b-:7iz*-£a£jtaU£*o 

A/eeded 

L/se V/sua/ Keying 

*-(DimzBWttXZ±oUZ]y7>bMyhmottJyiO hC«lv*t« fcfcAtf, Copy Locaffo/CDT.hH' > 

3. > h$nfctes^©*-tf iiflpcmsto 
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(V) Inserting and deleting keys 

+7h©lpolT'f5€ofefctSi:s ^-(*7!7T^^fe7TU7JI/lpo*-^IZ^LTiiiP/8iJI^$n*to : ftl* t 3Dtra-rfeniis l/Altl5#Ufc 
a>fcWWSC+-tf5fc!n/llll&^**o 

(VI) Synchronize wth the VSE sound 

7Jd-Ji-0)tftytt%i\Zt Sir, S^falcP/ayibadoiZiL-roSync Playback to Frames/SectSequencer Windom^mftth^yJ] 
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Graph Editor 

y?7lT^Ett— OCP^- KtffeO^tn 7^v3>(eng) ffl®rF-fr-:7(F-Curves) jfc. KM A filflr (Drivers) jT-fr„ ZO-OttfifeflEft] 




Curve Editor Area 




Navigation 

CiKflF) 

/t>(Pan) MMB 0 

^ -i> (Zoom; Wheel : 

^XTM-JI/rX-MX X-i*73r-U£*o 

Fj.-®fjA$f§ (Scale View) Ctrl MMB 0 

t^ZZ^m (View All) \ Home 
MtR c P®&(Z)$£iF (View Selected) Numpad. 
2D Cursor 



(2DA-VJI/) 
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m^(D7\y-h{t^^ (Tme cursor) itmin^myj^omm^m^n^t a 

t££[S]0«« rj-VJKCur8or) jWlftt 0 Ztlli th - (View)SZi - Sfcl* £2 - (V/ew; 7/7/ fry I t*JI*ttoT*»ir^t . 

r$'TAJ]-v^jfcri]-vjuj©3£^^r2DA-vJUj(c60*to r2D*-vji/jii±i^» x >-j^LT^n^to 

View Axes 

Blender Units rto A^/riilalfe^pytT^ro^l^^^CradiansJ^azfclzaSLT^^^o 
Markers 




200 400 600 800 1000 12QC 

§¥U<tt ?-ti-*Zj.-(enq) ^ ft^Jt<€$l^ 0 
Header 

• tfa-(View)©3>hP-JL- 

• ti-7" (Curve) ©H>hP-J[/ 

Menus 

I¥L<tt Header Menus (eng) %CW<1ct!l\ 
Header Controls 

hP-Jl/) 



i+ Drivers 
F -Curve 
F Curve J 



€-h"(ModeJ 

Actions(ena) mo F-t-Jt, hyS/r mO) KMM 



Filters 

t'a-(View)3>hP-Jl/ 

lifW^/^ (ShowOnly Selected) 

(Show Hidden) 
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(ShowOnly Errors) 
f£M : 7i ■) <M- (Search Filter) 
MJPYJM- (Type Filter) 
JEM (Normalize) 

mt^.ot^ -1.0 (Dmmiztez^izij-jziEmit^tv 
gm(Auto) 



Nearest Frame J K j (i) 



^-^'H>hP-Jl/ 

BMiJ.i-'y7(Auto Snap) 

hT^7*-Lmz*-7[s-k$£Mm{Z7,i-vyi J 3:t 0 

gKZi-yJ&L (No Auto-Snap) 
^L?,T'y7(Jime Step) 
ifrt$t57Ls-A (Nearest Frame) 
&& tS (Nearest Marker) 

t°thh7f^>h (Pivot Point) 

0$E0t°7t^r-7f-W>r- o 

/(Cf>T'f>^/\^^ [ P'C l (Bounding Box Center) 

SIR * 0)5—y\s-L(Dtpib 
2D t- x M 

2D*j-VJl/04 3 'fr o 2Djj-VJ|/fctt, AA-VJl'ti-VJKO&ST-to 
Ztl^tlGxpib (Individual Centers) 

'ls-£$Jt°- (Copy Keyframes) CtrIC 
H#S U-^^t'JlC^ t°- US? o 

$-7U-L$ / <-J.h(Paste Keyframes) CtrlV 

Zj-y7*>3>yh0ftf$ (Create Snapshot) 

^-ymM^m^mtma-M^.^yz^^^mizmir^t. 

Channels Region 
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▼ V *» Cube.001 



Cube.OOlAction 





\ction.002 
■ LocRot 

I 

Y Location 
| Z Location 
| X Euler Rotation 

Y Euler Rotation 
Z Euler Rotation 



ti-JSMt (Hide curve) 

%-J'(D$E79f'(j'1b/zi - h (Deactive/Mute curve) 
li—J'MM0ny£> (Lock curve from editing) 
Channel Editing 

?*Z)M)MR LMB 0 

mmmtR/mmm^ shift lmb b 

M^iStR '(Border Select) Drag LMB 0 B Drag LMB 0 

isi^MtRMB (Border Deselect) o ShiftDrag LMB ! I B o ShiftDrag LMB 0 

M$?L£&0$fflM (Delete Selected) X Delete 

MfRLttt>0)£ny9 (Lock selected) *» Tab 

]EtRL£t0£'lf£tiJtMib (Make only selected visible) V 

MtRL£b005j.- h (Mute) tn<y$ (Lock) (DWxtiib ' ShiftCtrlW 

M0?U£&00$j.-h(Mute)t ny?(Lock)0MM AltW 

M0?U£b00zj.-h (Mute) tny$ (Lock) 0&JO&jt * ShiftW 

I¥L<tt Channel Menu (eng) %ZK<t££l\ 

Properties Region 

View Properties Panel 
▼ View Properties 



Cursor from Selection 



Cursor X: 104 To Keys 



Cursor Y 3.390 To Keys 
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ft— $-0^ ( Show Cursor) 

«fS]0 t>-V)l> (Cursor) £^L.£t„ 

MfRfrbti-yjl' (Cursor from Selection) 
l}-y)l,X (Cursor X) 
f-lz (To Keys) 

jj—yjl/ Y (Cursor Y) 
*~tz (To Keys) 

Active F-Curve Panel 




ffy$JI>4i (Channel Name) (X Location) 
ID Type + f\>%)\,% 0 

RNA Path 

-}U)Vf4<h RNA Path + IB^J^ (Array index) „ 
jjy-'E- h" (Color Mode) 

ggjjTsKE&lzCAuto Rainbow) 

HUE **M yTVOXZ&lKM'P o 
gm?XYZ$RGB&lZ(Auto XYZ to RGB) 

xyziaaro^s^pytT-ft^hraur, ^rnrnz^s m&tvhm feists 

J. - tf-MM (User Defined) 

79f<?U F-*-?£&gft££l8l,i:To 

Active Keyframe Panel 




[ Frame: 


1.000 ^ 


' Value 


0.000 J 


Left Handle: 




X 


0.000 


Y 


0.000 J 


Right Handle: 




1*X: 2.000 




' Y 


0.000 j 









ffirW (Interpolation) 
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— JSe" (Constant) 

M0/UZ7 (Linear) 

^yKBezier) 

*-(Key) 

7L—L, (Frame) 

79fJ?U *-J ls-L0)7 V-L£miZ U*t . 

M (Value) 

(Left Handle) 

70f^m-7[y-L(D. mmi\y wmmmkimel**. 

•£7 l>/7£ (WgW Handle) 

Drivers Panel 




PUIS Drivers Panel(enq) £C5K£$l> e 
Modifiers Panel 




Add Modifier 

## 

• ff^lT^ - F-fl- 7 

• Graph Editor - Editing (eng) 

• Actions (eng) 

• K5-m 
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F-tl-y 

ffljWZ&UT*-7U-A£#o£6* tft£&j£t3a-?£il£r3Cfab^£t 0 Blender2.5T'tt, F-*-7*fcl^fc©tflPO*-7'lZtt:boTg 

nisia>:iyiz:7h 

BlfMMlfcJSU:* Blender(Zfelt§S*fi<J&B#IBlfflmfilir7U-Aj"Cto 17U-ACOB#iafl«lS$tt7U-AU-H£:J:oT0i*O, ffi^ IPftC 

• £bfrfeg^b££tt5a>tfiiU^ 
Ctltf, Bfc/u£©7Z*-J/g:/iflilB ( interpolation) S&oTftbftSafiT-to 

ffiS&fcl/tlifgmrto tOfr©r*iJffli^j, *-7U-/*b¥tfn3k0££f8Li;to Cfttt7l/-A0>IIIH**ltr|W£LS*. *-7U-AR 
±0FB^©7U-AIZOl\Ttt*7TJ;tT-rG^ 



Example of interpolation 

• 7U-A25r-(*|»fil* t 10 o 
Z©^, 7U-A5lZfc|-t3i!lfIli2lZ&nj:t 0 

;z©<mcfctf&*a>7U-A®**xT-ffi^ 
F-*-7"(i^ia^izj:<i!aru*t^,Mrarott^»Liii^t 0 



Two control points switching: the curve can't go back in time! 



10 

8 










- 


6 
4 






















2 










0 










Before moving the second keyframe 



10 20 

After moving the second keyframe 
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*-^A>K;bM«?t5tl* LMB P J(^MWIZ(^ Shift LMBSWJstfLSto *'b££iIftLT*-*©fc©£iIfl*S;:i:tu /\>W£ 

A£#LT(SfcliSelect» Select/Deselect All) t'*TMft(3&ttSftffl&)1'$i^T&$?a SfeB (SfettSelect» Border Select) TJE 
Jf^il^T-to LMB 'Jr-^stf'C&flfciiilK RMB J(£/c(3CtrlAltLMB tOr&iRfre&fl-T-^t «, 

Select All A 

Invert Selection Ctrl I 

Border Select B 

Border Axis Range ARB 

Border (include Handles CtrIB 

Columns on Selected Keys K 

Column on current Frame CtrIK 

Columns on selected Markers o ShiftK 

Between Selected Markers AltK 

Before Current Frame [ 

After Current Frame ] 

Select More Ctrl+ NumPad 

Select Less Ctrl- NumPad 

Select Linked L 



mftt<hrcl3--}<.m\ftm&£tdt*-7\s-k){*. &»(Gh III$E(RKffi*fS/MS)T5CfatfT:-§3:T 0 Curve » Transform^Za--C'fc^J 
* Shift S#Lfe]tJ«e€fc«>o<0Ufeill^fe0«Bi^L>iS3Sft f r-§*to EfcU i> ShiftCtrl^ff LTl^Tfcs »^Wo<0(ZfeS€ltT s 7T^li3ifflfr< 

ntf- 

utoStdm&az-yb-hznvyjiz^-tzzttfxzst^iT. fflM-J±izK-y>bT-Z£t 0 zh[tA>Mz3bZ-oo)my\zj:oT 

• The "copy" CtrlC*'5>(Tf3]£0£EP)T\ BJ^O*jj^TlVM^7ft3b?-L**<, 

• The "paste" CtrtV#5>(±fi£0£EP)T\ S*$n"CU5*-^lZ/^77©rt#S'<-7 l hU*t 0 

Z©^-JUi"keyfreme" : E- KTMittA&t^rcffltUT^lVi ttc s It^HE- hTii(i-^i*:T-life<)SWLfe^©*3tf-L*to 
Key^Za-T?*-^«l!tSCfctir^to 



^-7U-ASSiJK5t§(Cli, (rf7*^r«jC«-raai)?L, X£ffUi;t(i:fcl*Curve » Delete) . 

\.\<1ft(D7&yJZ\?y Ktf ft^r££* ShiftStfeliCurve » Snap) 0 

• Horizontal : ZtWtirlth W-lj-y(DWia1~d1^mxt 0 MtiMt "Horizontal" snapping example. 





/ 

( 










/ 























































30 40 50 60 70 80 90 





To Next :Mfttfc1}-7<Dt*T(Dftm&&-7\/-L)%mO)ftm& 



Before Horizontal snapping. After Horizontal snapping. 
"To Next" snapping example. 
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o>fiiiu«jEusr(»-7s«^r6rj^6a*u:&o*T)o 

























































































30 40 50 60 70 80 9( 




30 40 50 60 70 80 90 



Before To Next snapping. After To Next snapping. 



• To Frame :Mfttfc1j-y0)t*T0)fflWik%*ZhZhWLt>T&\.\&&l7\s-k\: 
7b-A23l^t!)L2rr)o 

• To Current Frame ■.Ztl\ZTT7*hhft-\rT-\tmtfoSikt>Wtth e 
S^Lfe*-^Sfe1"SCfctfT-#*t ('-■ ShiftMifeliCurve » Mirror) 0 Jx$E0$fili. 

to 



Clean Keyframes^Za-) , 5!ft£^7P^rU£lMI£*l£U OK£7'Jy7 
L£T 0 



lU£t(7U-A232(Cl££$nTl^*-7U-Alct 



AU> K7U-As $St$ft (7U-A0) s tHA CfltO) frgS"& 
Cleaning and Smoothing examples. 



























30 40 SO 


60 70 60 90 




40 SO 60 70 80 90 



S^Lfei-^7tb^(Zl-5Cfcfcr#St(AltOSfeliCurve » Smooth 

Keys) 0 fc€U »9>JUJ'JXAI*^nf n©*-7U-Ara0)|g«IS An u " clean curve < n ° te the Cleaning it (note the quite 

2T-%hzmwmzmmw-mz&?s mwLin&ute<imzmmz ^° close p° ints atthe hiah threshold^ 
&oru*L^t ! *fes*ofcs^a)*-(ii)^$n*ii/uo cursor )- 




30405060706090 30405060706090 

Now that our curve is clean We can smooth it! 



X 1 Transform Proper l*> 



I Add Driver 



Xmin 300 




a™* moo 


VTnm -4% 


ymw 3 53 



The Transform Properties 
panel of curves in "default" 
mode. 

Transform Properties panel 

3Dfa-fc|^D'Ct" 0 N(£fclctView» Channel Properties) T"i 



Sample Keyframes > ShiftO 
Bake Curves AltC 

F-i}--j[t=oo)&&}-?urtT4%ftoTi&to -&mmmo)Lftt c% limit*, ivj&wm, sxfr-p-jn.**. 



3fIII3D0^f (T^fclctCurve » Interpolation Mode) Q 

. Constant SottmT&ZXttkho A-7littftr0>*-7b-AT-<Z)il£* &©7b-A©ttli5rc-ftftlo-3lt. ^illBcfe (PglSttfl) 

r*-^jc&o*t.oirt^fc3li*<fti^uj:9- 

• Linear -^©rBlStt^WMFalLSto £-7Wn»J;?l^ciO£-f 0 ^niS-0/c(-t©^-7U-AtExtrapolationil^ : E- K£ 

ffioT,*lfi(c:tt<itll*±*ata)iu«W'Ct« 



Details, info, download: http://amrc.altervista.org 



Page 856 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - j=rj2Z^Z®Sfl Blender JAwiki PDF Manual conversion by Marco Ardito 



The three interpolations available for curves. 





















































































































30 40 SO 60 70 80 90 




30 40 SO 60 70 80 9C 


i ! 


O 40 SO 60 70 80 90 


Constant. 1 


J near. E 


Sezier. 



not 

-^©S^WTslSH^- W&Oirt O ShiftEirfc (3 Channel » Extrapolation Mode),, 

Constant 

Linear 



The two extensions available for Ipo 
curves. 





































50 1 00 

Constant. 


50 1 00 

Extrapolation. 



Automatic 
Vector 
Aligned 
Free 

Auto Clamped 





• 






















/ 




















— 


\ / 


_ 










J 




- 
























30 40 SO 


(0 70 80 90 




30 40 50 60 70 60 90 



Undamped Clamped 



Details, info, download: http://amrc.altervista.org 



Page 857 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - j=Tj7j^f7jgj|fj Blender JAwiki PDF Manual conversion by Marco Ardito 

£t 0 tUT Add Modifier j7t^>£7'Jy7U ^77^ 70|IiI5Sl>'Sto 

Generator 

Additive 

£CD;t7**/3>tt,T7*Jl>h<D^ 
Poly Order 

Built-in Function 

±SE£Jn*CJaT©«m8feiEtf feast o »tt*X/ hP-JUtSfctoO)^>aMi*JiLTl^to ^ftf n©iil»a)P*ie(zoiNTI*S![TOS:SR 
*#JHUT<€Sl\i 

• Sine 

• Cosine 

• Tangent 

• Square Root 

• Natural Logarithm 

• Normalized Sine (sin(x)/x) 

Amplitude 
Phase Multiplier 
Phase Offset 
Value Offset 

Envelope 

ft«JfflJ^^oTA-7'ffl^(*tt&»«ll»L*to 
Reference Value 

Min 

Reference Valued 67^77} |S] / \©I>A;p-7©^;^$ 0 

Max 

Reference Value^b7 : 77^fS] / \©I> / KP-7(D^;#$ 0 
Add Point 

3m&£Ji£©7U-^ig(zjiflpui:to 

Fra: 

frJM©7U-.MiSo 

Min 

U ffl j£ ©y"f t 77d IS) a>Ytt« o 

Max 

Cycles 

-^W±©M££J#ofcMiSft£t-VEi^ 

Cycle Mode 

Repeat Motion 

Repeat with Offset 

Repeat Mirrored 
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Before/After Cycles 
Noise 

Blend Type 
Replace 

Add 

Subtract 
Multiply 

Scale 
Strength 
Phase 
Depth 

Python 
Limits 

*-^G)fil^i^LtX^lSifcJ:yY^lR]a)t5ffllCftiJISL*to 
Minimum/Maximum X 

Minimum/Maximum Y 
Stepped 

Step Size 
Offset 

Use Start Frame 

^^U^StartFramelilK©^(C ; EfV77'f7 ; &JSfflLS-r o 
Use End Frame 

ft^LfcEnd FrameMfl^frfV^ySML^-fo 
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The Dopesheet 



( h) 




The DopeSheet 



m&K-UcoCGmR^tt&mZVyzt-^aytX^mitthK Blender©F-7v-r-liMUt^^»^f:(^L^'l^to7Z^-5- 



Dope Sheet Modes 







Editor Mode 






Grease Pencil 






ShapeKey Editor 






Action Editor 






DopeSheet 


8C 


DopeSheet % 





DopeSheet modes 



K-7v- K DopeSheet) (enq) 

79 va^lr-i'S' (Action Editor) (enq) 

79va>IfV^ (3f'7*Jl/r-©. feoirfe^iJ&Tz-KTt 0 79va>©^« J f>liIffli^TlT7.Sto 
vi-fT^-lf -f ^ (Shape Key Editor) (enq) 

vi^^-If^ IS vil^Shape) Ipo T-^UvOMm~Qt » UmO)i- Ki:l5]i;79va>T-5^P^^ffl-^iftU^to 7 

ff'J— 7/<>yJl/ (Grease Pencil) (enq) 

Interface 

('fyS-^il'X) 

7^>3>ItV9 (Action Editor) (M>5-7H' TUilZft FCurve ItV5 OkMrCfcQ, 3O0fIH!clZ^^nTL^t: 




f\*$—)\— 

My%m 

1t!i0rB#^5iJj^>KOt|5]^. Xf*»F B ^aLSto Y$4li FCurve XT^tmiTZftSmzMMmtcf. Jiit79va>^*JW» 
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• r±Jfj©^^JkFCurveT-5^P^±f*^gLTl^t(Ut^T Object m0)$>0). Shape mom.-MUmtt) „ ytlzfc 
5 FCurve f-5^P^T'^«$nfc. t^Z0)*-7[s-L0)M-£iT:t o 

• r^lj^^^Jk JlSli^^tl"CL^ciL\J;?T't(±li5 : V^^'i:(C#iiU"rfcO. t^T FCurvestl^€Ml\ ttvay\$T}ti 

• rTJfj©?V^Jk M*<J) FCurvet> ^©+-7U-^ab^t (^LM^t, *-£fTfctlfc Ipo fHibm^ZftSt) B 
#EliS&©?v*Jl/©£lzfcS/Jx£fefcEPT\ lSlffe0*T01:/u€0T-^itp 

J*l*"C*5Cfc£ga;LT<£iFlV) o 

'Vitf-fc Ctrl LMB B ?V^JK3)^P;tT-f IZ7{7t7.T-#*to 

<@^CDFCurve)iZ^UT©*fiJW"C'^to Z^$T-0>|tfitCMH±*tt Mit l<rf 0 
View Menu 



(tTa-^Za-) 




UTJI^ ASSr (Realtime Updates) 

hWCfc— ALfcfcAC, 7-^-^3>^G)^M^flfea)tfa-^SB*$tlSt 
7U— ^fl^CShow Frame Number Indicator) 

a^fST-*** (Show Sliders) 

?V*Jl^tt0)7^y-***^*^5*HWa9#AT^(HrObjB<*k Shape ?**M&O79$/3>lf^€-h"07>?*>a:/lT'r9 
^>K0j£ZR<fc"£^) o 
5fJlr-^Tftftffi5(Use Group Colors) 

AutoMerge Keyframes 

Sync Markers 

Show Seconds 

Set Preview RangeP 

nmzmtihzyb-kmm&y&OTtfizskmt* aha wjWAM'cttfcfts, -Btwfe^utfa-ieH^^ct^s* 

t (Cfttt Timeline ^> K^^ff- © Pr ttvaytm lft©T?t*) » 
Clear Preview RangeAltP 

Auto-Set Preview Range 

7{7e/a>^i*^S4$nS«t?[C^Ufa-«Sffl£gi!ifi<liZ^LSto 

Select Menu 
Marker Menu 
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7^va>^NLAr^?lCli^f'70^a>^MJ^lZ-r2.^^^0^to^n(Zli, NLAT^HZfoZJOyayMoM^-OZOW^t „ 



Menu: Add — ► Action 




Action Strip. 
\-=jy 1 jyny7,vwo)ftf$. 

Menu: Add — > Transition 




Transition Strip. 

Menu: Add— » Meta Strips 




Shift-select two or more Combine them into a meta 
strips.. strip. 

7{72a>7HJf^©rt#tt«|T»*to (Tweak) h"IZA0*f o 

Hotkey: Tab 

Menu: View — »■ Enter Tweak Mode 

Strip in NLA mode.. Strip in Tweak mode. 
to^t?.lZ(S7r- l >^©^0unpin7^II>$ffU"C<^c5LNo 
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Strip moved, notice the keys move with it. 




The unpinned keys return to their original frames. 
HlltfS&lDofceu View> Exit^tlitabTfiK^- KStttl^to 

Menu: Edit— > Duplicate Strips 




Duplicated strip being 
edited. 



Original strip. 

Menu: View— > Properties 




t^"C©7r-U^li«tu^^MT'#Sto 7h'J^PAT'fCD"ActiveTrack"tZ^va>"(:^MLr<e$L\ 0 L 4 Bid Frame sa.ooo 
Active Track 

Active Tra 




Active Strip 

ZHJf^t©tffla>«ttT?t. typeli70^a>^'J^feli V^Vit&WyTCt 0 'Strip Extents'fflilli^h'J^JSttrfeoT, 79va>0JItt 
Tiifel^fclzajSLTXe^oi:^ Extrapolation© l J^h(C^?."Hold"li^ l J^a)|tl^i^^lC^b"C^fflU^1-o cniiM©^U^W±¥<iS)^ 
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Active Strip 



Type: 


Action Clip 




Strip Extents 






Start Frame: 1 000 


) 


P End Frame: 110.000 




Extrapolation: 


Hold 


A 


Blending: 


Blend 










Blend In 


0 000 




[O Blend Out 0.000 O 



■layback Settings: 
Muted 



Active Action 




|0 Start Frame: 1.000 


6] 


lp End Frame: 110.000 




Playback Settings 


Scale 1 000 




Repeat: 1.000 





Evaluation 




Playback Settings: 



F 


Scale: 1.000 






Repeat: 1.000 






Animated Stnp Time 

Strip Time: 7.000 ) 

Strip Modifiers 

Modifiers 




Add Modifier 











• Built-in Functi <Z> X 




Additive 




( 


Amplitude: 1.000 


) 


( 


Phase Multiplier: 1.000 


) 


( 


Phase Offset: 0.000 


) 


(_ 


Value Offset 0 000 
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• H>7r-U'f>r-©IS^^7Z^-r-T#?. 0 

□ hUO hlZd:§7Z>i-va>©$iJ^l 

ht§^iir B ii$^(Z7r-t-^7z^- Kr?>c.£:iz&9irr 0 

I]>;aUOHZj:5r B 1tg|flfc7Z;t-y3>13g^^ 

^Him^l3-^h©feS^(*B^Lt^7t->h^tfeoT) lit- Lite UfrU ^^tf ActionH>^hU-f>r- 0J:o^fc(7)^^^tf. 
«tft&Sai^r»i*aaA'P»^t^ ActionJVT.H/'T^ V\t7ti&AZttt %?-*-itslt Kyf Jt COMB'Pfr. 

Sfc^v^kCJiJiCiX^^ 

*W7Z>l-Sa>tf«ft*t(«^^i{7hW»tak^^S)!i(7HCtlMiL*t)- L»^L»% Child Oa^hU^hrotoUtOflM^fejg 
tt* tf-^faWiS h^T-lctSZklz.toTs Z=2faZ£tt"3&7Z>i- Mte*fifcH5C2:T!T« 

v>7Jl/feCopy LocationfflfiiJlZM0*Lj:9oCfl)3>^hU'f>Hi, =O0gfeofc£5||l^US1"o 

• Offeet*"$>£*sa&(T 7*JH-)(ZLTl^ *-t-©<4Sli$-^HC«J:oTr$fe*rWlCj3>hP-JI/$n*to oSO, *Hff KfeJttfF 

• UftU Offsets y^Mzt Z-i--0)iiLW.{ZrmttmziZ]yhQ-)\'$ft%to o£9#-*-©tegli. 9-fyh<MiLWl£±m\£l! 
ftZBT-%.WZft£t o ZITs tkfck©i4glifek^tfLoc...A-^(*feli7!7i/3>^NLA)r3>hP-JI/r^to 

Copy LocationH>7> hb'f > hfcOffset/K$>£G6o"C#£Lj:? 0 S"f , t— f- VttJShfi KiftoonfcH¥tf$Lj:9) £ (0. 0, o . o, o . o> fc^'frirbfc 

zntt±l5(fc«tUlKofr©<teffl)T{7Z^$fflUT^r3t*IS^©7zy-S/3>Tto 
[video link] 

Z07—^— v3>^^ofe File:ManAnimationTechsUsingConstraintsExSolarSys.blend ^9'0>P— 0 

Jflr^^jt* 7ZX-*/a>*-^^oT3>7 k hU'f>ha)^P;tT'f§7Z^-htSCkt.T?^to 

• □>^hb'f>h©lnfluence(^Sf*)^7Z>i-hr^to ±©*PI£0il£. i^tfmoonfcearthlZOlvu^ *nfr6±£3J:9£l/a* 
Sto^tllZliOffeet^WStllCLfelloOCopy LocationX^r-U-O r-£^l\ lnfluence£CTO7i- K^-ti^Ufco 

*3iT*7Z*- ht§Cfc3(jfr-t*t(0.0ttroota)&Ss 1.0litipG)figr?) o 



Details, info, download: http://amrc.altervista.org 



Page 865 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - gfj2ZlZg>ffl 



Blender JAwiki PDF Manual conversion by Marco Ardito 



BlenderlZli, ^yzO^MZ^m^y^My^-mmW^to ^neii;U±r©^^ r-©feS^^-7Z^- r-t?.^;S^S 

Blender"Clj:^"/v^ a-^'viOr-r fc;Ulcr^to CurveT-9;t*Jl/C"Path AmmationWy^yMZfZt. Jl-Zl'WUlZtMSt „ Lfr 

St, ftlD^byUirbT^'vi^h^iiiP-rS^tr^to 3Dfa-T"Add » Curve » Path^Zi-^jl/vWc^o 3#7u(Z)NURBS;h-7'tf 
itiP^n^to T7*JI/hT"li, Blender©^-^li2^7crto of OW-Wmzmttl^l^oUlj-^Zt 0 ^ni^tLTIiMSU&l^fcfc 
£l^'U? 0 iiFjT©^-^3^7L0^-^IZt2.l^li, Curve and SurfaceA*Jl/T'3D7t^>£$ l/C<€£l\ 0 

A°7©7P/tT^LTfe?l>£:omS&0li. ^[Sirto ^n&3:&7c©;h-7©i§£\ £E n ~C"S^£tl£t 0 Curve » Segments » Switch 
Direction(£fc(3W2 NumPad)T';frft£t;fl9ff *bftrf o 

}]-7'±0)*7vi7 mft 



Parenting Method 

■&LNA"-va>©Blenderrii, ^vi^h^Ul^»1+§ll>7,r-U^>Hi^<> SiJO^jS (Ji^lJ$ni1i-/v^fflr^t)^o-CL^Ut 0 

3:f yUl^^tt5*7vi7h£itilRU * Shift£fl>U&tfb*-7'fcgflU CtrlPCD^Za-^bFollowPath^Sl>'it 0 Ztl 
-&t?*M mrtMZ)Q?T7Zt- va> L*t o 

yU7zy-$/a>©SSIiA-^P^T-f0)©Path Animation; tigUZ&Orf 0 
Frames 

;tt±£IK0I^T57U-Lj!£5£«L3:? o 
Evaluation Time 

*U>h7U-^^SL*tof7*JUhT-tt7Z^-*/a>^tt:©7U-AS#t l J>{7LTL^t^s +-7b-i»*3flJPbTJ:0IBiK3>hP- 
Follow 
Radius 

Offset Children 

1}-^(J)=¥-^Vx0 r-©time offsetfit|^oT7Z;*- va>^7t^ h$tlS1" 0 time offset®l££(30bject Panel; t*JI/©Animation 
Hackst^aXC&Orf 0 

The Follow PathHV^ HU-f > h 

Follow Pafra>*hl/Oh««*a0ttfcottR77$^^ 

1frb1 007 U-ijWtr»»U*to □>7xhU<>h;t*JI/©Offeet«|-C7,9-h-r57U-^JISLfe0, ^SllZ3Wt57U-AISS (Curve and 
Surface;UJKD)Frames7P;tT^"Ula^r#Sto 

UfrU «t0jEfit(^U±©*7$/i!7ha)l!l^>r»P-JI/tSlZli, *-7U-A£fc?!tK /UflEvaluation TimeJl 1411ft L"CSpeed7Z*-va 

yti-y^m l ^ ? o z<jmj-7i*; u±©o.o ( m J&ife £ ) frbi .o ( & 7 «fe & ) rca vu vi^-L^wm^t-t 0 

$8fe5Pafl^JlCOl\Ttt Fol!ow Pathll>7hUOr- ©^-y£#MbT<€$L^ 
The Clamp ToH>7> VWjV 

^7'yi7h^UlC;tit)1+§t9-O0^;ili. Clamp ToII>7hUOh£&9Cfc"t"to znii «Mi§J£feT7Zy7££|gil/U^*„ lWc.0)*- 
ft££7Z*-ht3fcto£li*7^i7h0te^ 

SBftSIMIIrWHCOlVE ia clampToIl>7hU-f>r- (M- SfeM LT<€£ IV, 
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Introduction to Physics Simulation 

Z©^i%a^S^ab-ht5feft(^t3nSCt©^^.^©«J:9fe^?*feSSfe Blender CD$]g£l&l^*: 

• M 

• M 

• flJJfe 

• 7K 

• iz'J- 

Particle Systems/; \-TlK)% li^<0*^v=ab- r-t?.©(^1on^t: €Cf 

SoftBodies/MftliM^l^a. tefc©fj^&t"©;blZttUTffi^ ^li^m^SIM, »J: 

9fc*:/vi9 MCli Cloth/frifc vSab-V3> fcOSttfs ^(Cfc^ o 

Rigid Bodies/HUtt li+^fe^$^#ofeil»lt2.^*©v5aU- K&*3:T 0 

Fluids/;jft& 0 vSa b- r-tf'pI#£"C? 0 Smoked 0 vSa U-Sfe&OrT 0 

Force Fields/*) ij ^^^Hfe(7)vgab-V3>(Z)^i!]^^Mrg^t. 

Gravity 

cm*) 

M^(Sv->l^l^*5.t^T©^ilv7TAlZ^U<fflL\bn2.9"P-M'JL'feiS^T\ v->/Scene 9TCl££~U'^to f 7*Jl/r-© Z$^fS]IZ - 
9.810 i:L^iI(iJllim^©M±)i:\ ffi^&^rcfn'lll&O^Ayo M£T(f2>/±(f3(3i:\ *#&/>h$&m^£v5aU- hLrf 0 M^ili g 
rS£*U [m*s" 2 ] r^to^to 

M^IS ife^ (DiiZTi-mthiim llT-t o mtlt^tSrii g = 9.832 mx S " 2 1\ ^JI±T"(i g = 9.780 mxs" 2 ~Ct „ ^ tfT. h> T©^T 
©SU^+^lZte 9.81373 £&oT</c£^o £ ©y-XDb^'J^'T-IS, e^/J^&fil, O^O 1.622 mxs" 2 £i$l^-f „ -fA^0^b<i 
Kifelb^tlTt^LN *M T?tt g = 3.69 r? 0 

fefc Field Weights (!IH*7^-Jl/K©m&) IWITU. tyWjT.TLCtvnMWfhXm^WL&ttt <> (IR;i : Scene (v-»H>t+7. h 
"C Rigid Body World (|iH*9-.ll/ K)£ilJnL£t£0 Rigid Body Field Weights(iJ^7^-Jl/K©M*) £JaL"Ct,^J:?"e-f o tfJU-^CTdZl: 
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JimttWifo y^fLizm^m^mX^^mmitt, ;t-T^JUParticlett : y7 hrtx-f (Soft Body)^a^(Cloth)^viC h tt^T^} 

It* miZ&*(D7*-7,0i'( KForce Weight);UJUC35§^©^)ii(7)^^7©^ffl^TlfT<e'$L\o 

• ±-ZWUG)A?vt-9 VtlX-TlOiWm^ftXttthK h-WJxO hlctt&ti-JlH K(Curve Gu\des)mZ±$JZ\ttfT"Z£t 0 

• ^iia;t-T^!7JI/frbfc^^T^t B M-T^^l/^gParticlePhvsics^ #aBXT<€$l^ 

feftfcl*n-T^JR-(P®%fr^^ Physics) ®^- »/g#BgbT<€3lM., 

h": h (Object) t- K 

/t*Jk ;t7$fr{7 h (Object) H>T*7.h-» feS/Hlf (Physics) WX/f+Xh-* 7-f-Jl/F (Fields) 
*fMr-: F7 

HM*a>*ii£ft3f;:te, ilAP (Add) » Ta—yW-Jbh" (Force Field)£jliRLT\ ttl*fcl**iit*RUT<£iFl\i Cffl^>ili*ii$79^L 
fcEmpty£#0£* o 

8S#0#7S/i9hfrb^£ft3£tolCtt, *^>"i9h£iS}RLT<$]ii;ll3t (Physics)tr;d>T*;*h£MUT<£'£^o ^LT. 
(Relds)*Za-fr6i§<W7*£jIftU"C<£$^ 0 

lil^tt*ffiUr^<0^y3>^fcO*to Ctlb©-te^*>3>li^J^(Spherical)ii©tftlz^$nSto 

fllp-f-JUK (Fields);^Jl/) J f>I>f'^(deflectionp l Jv3> (Collision)0l£££MLfcf£~C\ fcfcfcte/t-T-f^k V7M*T<f» (7P7S/^tAS 
Stfj*t3j&WfcO£*(4r*'r>a|§8]B? (Free Cache)) D zniag»)toiaamm3tt/vo fcfefcliCtrlB -» aiRStlfc^fS/iftlltt (Free 
cache selected)T-£T©&ft$nfc*7"*>i(7 \-0)^jy^mtZttfX^t a 

(Partcles)lt±T:<J)W&(D7*-?J4-M (Force FieIds)lZJ5JS"C^, V7hKr«f (Soft Body)l3M2 (Spherical)/® (Wind)/;E 
(Vortex)lZffl*jRJST"^St (iSfP (HarmonicJiilZfcjSP&r^t tf» SlZ3t-D^}i"C"li&0*#/u) o 



*SP^©iil*, ^ftbtffcTfc^fcofcm^t SttJ:, ^Ui&SfcftoTl^to »0*<7Wra>Rj£B:, J;0T©^T«^to a-72H Ft 
J&tt (Shape) 

iftt, ^|S]^ffla)7t?-f>h(Point)fr, XYStf|l£rZ£ft£tt«<fbt5¥ffi (Plane)G)if$6frT-to 
3££ (Strength) 

7P- (Flow) 

MX (Noise) 
$/- K (Seed) 

I7i9 hiK-f > h (Effect Point) 

;t-T^JK7)teS (Location)tIalS(Rotation)[Zli©^S* < S/5^S^I0ifX.X-#*to 

□US^XRJR (Collision Absorption) 
Is (Falloff) 

CCTrli*ifWtt£li£t3Cfc!!^2ST (fcU Is (Fall-off)© /f9-tfoJ:Dfc*#Ufcbtf)o 
Efc (Sphere) 

?zl-7" (Tube) 

i§0Jl^ (Minimum)tft* (Maximum)0S§Hi:|5]^lZ, ±l(Z)$IMs (Radial falIoff)fciSfii5$tl^t 0 
RH (Cone) 

*KttniEKtt®£lt£mL&?a aJPCK*^5a>tt? a-7 (Tube)©^va>i:|5]L;T'to 

Z^fo] (Z Direction) 

(Fall-off)liZ$Ul0iE. Zm0)fi. £fdtt(Dffil3<J)l5ft\Z<J)ftMmT-2£t 0 

)M- (Power) 
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(Fall-off)l J JimZ.^tKD^ ^ttMsP&Si /r 2 {zm.X£? „ 
(Max Distance) 
SI'MSiSI (Min Distance) 

fetffcbs Ji(iE*S§Si (MaxDist) (fcUttfHE*)rC\ S*IS©^$M*^S5^6X"t o ^e/i^h^0a)jiimR^lZj:oi:^^$ 
2j (Force) 

7hV K (Bolds)0 )fcfol;:> jEO)&£0)mitJ-Jl'(Goal)t[jTmzttfV£, n.(D&$(DmtMgW(Pmdator)h:l,TQ&Ztti t ?%$t 0 #4 K 
(Boids)^-Jl/^ffi^#SaSbfe03Hffe0t5frif7frtt, tKI" K(Boids)0!$]Ii;fl3t (Physics)iS^l^ftOito 




M 2b: EfcB 



® (Wind) 




IHi 3a: JE 
(Wind)i§05 



to 

33 (Vortex Field) 




Image 3b: 
(Vortex)^©! 



T"«$E^(kinks)£ft2>0(Cffi*ijrto 
fiE^J (Magnetic) 

(Harmonic) 

t}Wi(»}%%tfmmmw)i-(n*. iio^oifpjtw yvx-to mg. (Dampingv^^-^^ira^Lt^^. A7yx9wmucmmzm$tf± 

$IJ±B#©^$ (Rest Length) 
(Multiple Springs) 

M(ili0v^TA©±r0A-T^^JUi5-^h^7.TA0^:T©;t-T'f^JU^'f / FfflL^to HID (Harmonic)liilL^t! Z^I^&^^T©^- 
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f\>-y (Charge) 

Zftlts nffi(charge)molRmWiLl-0)£o{Z. a^^S(^t-T^^l/©m^^(^/IE)^7tlzm§SLH?I^^LVS^) ; &^^2.^^LN 
Ki^a— >X (Lennard-Jones) 

to 

t07,^\> (Texture field) 

zfimtitt (3D0rsWT-®mM&(»&mb&?[z) o 05®m\*tifffa^zkzn^ 

U,0.5J:0fc/h$^filrjEG)tt^fR](+Zfl)«J:93&)lZiniiL*-ro 

TQT&tt— K (Texture mode) 

Cftli t07& \> \Z m 3fc 1 3 * ^ H KD¥ ;£ £I£ S LSt o 

RGB 

C^T-va^ (Gradient) 
* — JU (Curl) 

^y^fX(Perlin noiseJS^ofe*^-^^ Kr^^^icolor clouds texture)£tel\ l,fc@©£Uft^M©#£fE3roiC&fl3T3Cfc 
(Nabla) 

^f-va> (Gradient)Wj-^ (Curi)^*?^- KfflfcftlZ^fc^nS^^Wfe^^SftSltSfeftlC^nS^t^hTto 
M&Kfcteffl (Use Object Coordinates) 

s/i{7hax4Mai€tn6a)ffiaiiuttiifeUTfcit*to 

tC^V^^KDJI/- h (Root Texture Coordinates) 
2D 

2D7n'5>li/t-T^Jl/(Z)ZM*I^lUr,;t-T<^l/©Xt^T^75 1 vMi:LT^fflL$to 

• mfeT{7^Vffl0.5/0.0/0.5liY$Hi©iE©^lB]/\©*^0*to flittf, ^7liY$ft(Z[S]#$^t3l*Sto 

• *7-A"> r=SJ#ofc^U> h"(blend)T(7^5 : Vli*a)"¥®"S^5a)lC^*3n*1"o #J*tf. £ffii]tf0.5/0.5/0.5T-£ffifltf 1 .0/0.5/0.566, XY 

(c^bTMtt(tfet3^zk¥tT)ii*©¥®^^*toM«(^i/"i{7h^9febtf, ft&feii/t-T-f(7;i*JiOU:fftfcftlz*^2/i{7h 

• S&fETSwood texturelit-$/a>0J:9fe^i-7£fE3Cfc^££to 



h" (Curve Guide) 




M 4a: K (Curve Guide)i§ 

(Curve^yi^Hi*-^"^ K (Curve Gu\de)i%(J)ffii%.[zUZZt1fZ-££t „ &1Stdt-fc(DlWz®oXrt-T49)teWlfrtZ£1fZ-££ 
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Lct^c MtfLMM^JXhTsNZiiti-yiH K (Curve Guide)£&9Cttf'r££f o toa^l^ /t-f^Jl/t- K (Particle Mode)£ }#?Tl^fc 

*-73K (Curve Follow^vaVli^-T-f^K^fetolZliffi^^/vo ttWiZ, [)\-t^)\, (Particle)^'H>T+7>h0tlS^^ (Physics)A 
*JUiI&3)ftiIff (Angular Velocity)£I££L"C, @$E£-£0££IZT2>(t&fr^ (Dynamic^^^lZUfe^^S^O^to 

K (Curve Gulde)liA-^freO)SBStfcttSlli:(Z, |^UW^0£T0;f-T^WCi&WLi:to KfclRl-M'VraoTl^ii 
Ji'] N S§$l (Minimum Distance) 

li.Jt*Mt (MaxDist) (tL<(i.*SPS*)rC\ ft^PS0^$©ja±)^&?.^b"C't o It (MinDist)li3DOOFOr^-^©5ffi,^©n 



g (Free) 

M-T^Jl/M<Z)fraction 0 Ctll**-^IZttffi^tL'Cl^i*A/o 



;Is (Fall-off) 

□Dlfitittttt'MSi (MinDist)tll*S§iit (MaxDist)0P B 10:hy h"©3£££ < iJIL£*o 1<7);Is (Falkofl)tt»#£fHE**L3:*. 
;t-T-f{7JHi^ ©#^©Fb1, iJ-7iH K (Curve Guide)IZfi£L^to i!Sli#^Ua)fi$IZtt#L*to 
ttfln (Additive) 

ttiP (Additive)£l$ofci#£, rt-T<f(WWD*SfcM* (Fall-off)lZft#L"Clfiffi$n*to 
Oi'f h (Weights) 

(Maximum Distance)/Jl:*:£l$/f! (Use Max) 

H$nm (Clumping Amount) 

;t-T-f^JW*-^'(7)ft^^b-^(z*5^ (1), Znbft[ib\ib\Z&oT\Mfr (-1) 0 
2otf? (Shape) 

-^Z*S/t-f'f^l/W^S^itL*to +0.99: ;t-T<^JUii-^'©ft^(Z^MLSto 0: J-^C»oX|l»3iff LSto -0.99: 



4b: KflfeMl (Kink)*»a>„ tfrStt 

It (Radial), 5ft (Wave), HO|§& (Braid), P-Jb (Roll) D 

feDtl (Kink)© KP^'^Ttf'^XC, ^ifa^Sfc^MTSCfctfr^to 

+J-JI/ (Curl) 

«El* (Radial) 

;J$ (Wave) 

-#7n, ^^;ft 0 
=OH» (Braid) 



P-JI/ (Roll) 

Hit (Frequency) 
(Shape) 

r^te/^7©^7t->h©iiSo 

iili (Amplitude) 
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JtW K (Boid) 



SU* (Turbulence) 

+KX(S1zb) 
tfq-M'Jl, (Global) 

^miSfii (Drag) 

fit * (drag)li s ) t-T-f 9JUMlflF&S< L^tlSEaW T 3 «fc5E«K * Trt • 
'J— 7 (Linear) 

~;^st (Quadratic) 

• Wind & Deflector force update 2.48 

• Particle options and guides (v2.40) 
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(Collision) 

• ;t-T^JWCftt5§;#£^£©*:> vi9 K?Jk-^IZW Pit 5Ckfe-C#^t (Field Weights panel ) 0 

• V7h*T^C«t8d«llecaon(l><jW*)tt*U^T?t. UBUtfMttWTUSl***. 

• Hair;t-T<0JWideflection^te^L^t(L^UV7^T'fi:LT7Z^-va>$1+§^(iT#^-r) 

t^>"i9h©deflectjon0l&££^;t2>i:. /t-r*9Jk V7r-^'fV, ^P^t"0)vSaU-v3>$(Free CachB?*w5a.*$H3j 1/OSfHIL 
&OCI3lM:f2^/vo CftliSlliMIIIotfiftftStt/vo il^^ntt^rro^'yi^hCD+v^va^^^tSl^liCtrlB -> Free cache selected"? 

to 

Mode: Object Mode 

Panel: Object context — > Physics sub-context — * Collision 



v e f / v ^ aitg 



3 Cube 
able physics for. 



Force Field 


) 


Soft Body 




I SS Collision 


1 


[O Fluid 




[[J Cloth 


1 


Sn-iol c- 






▼ Collision 








Particle: 




Soft Body and Cloth: 




L Permeability: 0.000 




Outer. 0.020 


— °\ 


( Stickness: 0.000 


) 


y Inner 0.200 




y Kill Particles 
Particle Damping: 




Soft Body Damping: 

Factor. 0.100 




Factor 0.000 


■ 


Force Fields. 




| Random: 0.000 J 


( Absorption: 0.00 j 



tide Friction: 



Factor: 0.000 



Random: 0.000 



Image 1 : Collision panel in the Physics sub- 
context. 

Permeability 

Stickiness 

Kill Particles 

Damping Factor 
Random damping 

Friction Factor 
Random friction 
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Image 1 b: A softbody vertex colliding with a plane. 

Outer 
Inner 

Damping Factor 
Absorption 

deflectorlideflectI7i9$H^ffl£t^O:tr£^ 

Cfctfr££* 0 Absorptiona)MSiSSbT<e$^ 0 100%(zt§t±)li^©^'vi^ h£*ofe<JI9fiilt£<fc03:* o fcfca.lica)fii£10%, 
43%, 3%^iS^Lt^'vi^hWI^>l£/v"C'L^cli^, ft^^lZffiOtt(t5^i(J^50%(ioox (i-o.i) * (1-0.43) * (i-o.03))lufeO* 

to 



m 




Image 2: Deflected Particles. 



^niiTf^#ICteltUTl^/t-T<^l/v7.TAI^duplivert$ntMeta^'vi^r-"C\ 5±;^;Mr>al^T#^bft~Cl^T D 

• ^>>va©;iW'IELt^Jj^|S]L\"Ct\5J:9lzm^(t"C<^L\o 

• Particle modelZfcl\T\ Hair;t-T-f^JUi^nSf*^ltLTL^^->va^iil(W9i:L^tc <fc?T\ ^ft<kttf UX/GBHU'CttMa) 
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/t-T-f^JKParticles) 

\7 (Ha\r)M7m-f^Mtmi£(Drf-fJ9)immtUci,0)T"t o s\7imm (strands) tyt>mV±LoTlK . »^S)^©€. MUii^m 
rt-TlOMttTiyj^yfDJU^ltbTbft&lsSttiK -r^T©lS^IJObjeca>T+^r-©Particle+j-^>T^^r-riTl^t 0 



Image 1 : Some fur made from particles 
(Blend file ). 

• V7^-7t^TVtd;5it)^(^7;t-T'^'7J^©^) 0 

• Hajos Uk.m.mtitlZ), 

to 

• iE&f (strands) (M. rt-T40)WW}<M.®im&t:[sTM.z.£t o Z0$£«3D WindowT#fFT'££t ($rCtfrU£9. iittk 
^>r-^$llLt0) o 

a^'££?o;t-T^JU7)^7l;:J:oTI^ 
iilfJ© A- va>t©3ES$tt 

Blender 2.45rmifrnTl^t-T^k>^T^ IB v7TA"C1ot-C^fe^otl\5t^^*^i:'#§J; 

?(C&0£U£ofr>*TAIotlBv;^^ IB^T, 
TAIiitv7TiAr"©I=^-v7TA(^iiti)(C^rL^to tUtBlender245Sfelot^nm|1l©;\-ya>^o"(:LN?.li^li. IBF4a^>h^ 



3. Zft : £ft(Drt-T'(y)ly7.TL(Dm'£%g:Z-2>o 

4. K-MvyiV. y-yiZ^Sftmfrni^-TJyiMvyiZJZt-^tZo 
7. fl^&U>#U>^v5aU-V3>£m\ i&^I^DT^itUrSo 
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Add a particle system 

Python; boy ops.object particle system addO 



Image 2: Adding a particle system. 



tJifr.9HZtoUVl^9fri/7>Tkti^ttt&* Object Settings EditorOParticles^'T' +7t^>£#L£to -0<D#JVx9 Ht&WW 



r <? /- ■<? ® 



0 ► I J Mesh • Particle5ystem 







ParticleSystem 






Type 






Name: 


Hair 




Settings: 






Li- 'Hi '1 


( SeedO J 



Image 3: Particle system types. 

rt-f-fOJl^ZfLZttf&Uc*. Property^ W\Ztc<£hO)JU)\< 3 Pmytfmtl£t „ Lfr L&trC&l^t ! ;t-T-f^l/^TAIS20©5 

:w&o. Type© m^oy^hvmmx^mto 



15^- (Emitter) 



/\7(Hair) 

^©5'f70yt-T<^USI|iSt(strand)c:UTU>'5r | J>^c5n. ^^(^3i^0^^^oTl^to 3D WindowWJI/M AC 
□7>v5aU-va>^MLi:7Z^-r-Lfe0"C'^-rc 

felt ( Emission) 



^yyya (Cache) 

jjjf (Velocity) 
EH Is (Rotation) 
^ El (Physics) 
U>ff- (Render) 
IStf: (Display) 
^(Children) 
7^-JlK0i^ hCField 
Weights) 
^)ij( Force Field 
Settings) 

m&9)l-y (Vertex 
Groups) 

• Tutorials 

• Physics Caching and Baking 

• Particle Rewrite Documentation 

• Thoughts about the particle rewrite code 

• Static Particle Fur Library 



rf-T<9)\,mmvtmvv-y<\(j)mftj3mi£L£to 
\tT^o\zmnx-^t o 
)\-Tiommi\zmt%WLiz 0 

3D Window"U'©S7Fo 
l-)<\-fj9)l(D±f$.lzmtZ>z\y r-P-Jk 

Mt^O) tiizmtU^o 

j^-Tionztimizizto 
m&y)i-y{z^zm%UBW%5-7L%?o 
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Image 1 a: A softbody cloth uncovering a text. Animation - Blend file 



mt (Soft Body) \ts ££(a»T2>»©v=aU-va>r? 0 BlenderlCfcl^ ^(Dy7,TL&^T"V£tctyb£Uffl\:tc^jyi\zm 

v5±U-va>l;t*:^i9h0TI£M^^^ 

mmmWJxv \*tffi$lZVZ^ttfVttt (Collision) „ g # g #£r«j£f (Self Collision) „ 




Image 1 b: A wind cone. The cone is a Soft 
Body, as the suspension. Animation - 
Blend file 



• BlenderlZli£fl£y5aU-r-t§0lcmfcSiJ0y^^ 

• g(«^S/MSlzttili)o 

JaT<7)tT^mtlli^L^^l07<T7^tott)<^feLni1^/u: III. I2J 
fM*v5aU-va>ra££fcM 

^'vi^r-^^ft^b-CvSaU-va^JBttltSlClS: 

• Properties^ KO©Physics^'(-|i;&0, ^"-Jl/«A/ri^7'fl»lC^l)U3;to 

• SoftBodyflTt^^fflLSto 

• ySaU-vaXiAltAT'^tobn^to 

• SpaceT'^-X, AltATS^o 

• EscCT^L^t o 
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Soft Body Solveryt^JI/rv5aU-va>0IE5t$^IS^r^to 
Min Step 

i\ 

Max Step 

=&7U-^^t2.v5aU-va>©ft^7T^o il£> v=aU-V3>07sT^lot (Error Limitll^ol^ftlfllZttOrrtf, CO 
Auto-Step 

Error Limit 

v5ab-V3>0:£iWcin n nSo f 7*Jl/Hot0.irTo ^mffi£0)ttm%m<^mmz?TVytZftt^mbmWimBZ't 0 Sflt 
to Error LimiMl^b. v=nU-V3>lot if/u6fc#T-fc*f*l^li:<b^fl)ru«jT:"fTfttl*to il^TlfSt. J:0SJSfe^T*>WXIZ 

Fuzzy 
Choke 



Diagnostics 

Print Performance to Console 

Estimate Matrix 

fT^ft^LTCOM, ROT, SCALEt^StL^to 



tW<»fEL**o v5aU-va>£M7(Bake)L£^£lot^©*vr>a^ 



i/5aU-S/3>liBake;UJI/©StartfcEndrj|^Lfe7U-Aa)tEH€(trfTt3nSto ^7JsMa)fc#fcrt ! J:oTf 7* il r-02507 
U-AJ:0fcS<v5aU-va>LtL^^liEnd©M^^?.^g^aD0^to 

*to fcfc*tf» ^i#0i££££*£t#&£:T?o M^r>2.t5^lot, S/$aU-S/3>ffll!Mftll#IIIJ:0tl(ra>(*fcttBli;)7U- 
/^67Z/-5a>$1*3&|-mii6b&l^fcluJiiKUT<€$^o 

o ^v->va©F»^(ct#v5aU-v3>y7TA^(Z)/^J^b^^*to *tCtrlBT\ iltRUtt^"C©^7'vi7 hO)*Vr>:i£$8£r 

o .blend77'f Jl/©* WfcTfcS<T, ^O^U-T-f>7'v7xTAT?77'f^«©S$lZflJIS^fc§^, P^S^^tSRTfiltt^fcOi 

to 

o ^<7tSfcs $/5aU-$/3>©*SJIIi7TJT7r-£tU ^MI*T?#3&<60*to 

o CtrlBT\ MRLrcfKT<Dt7'yx9b<D^91&m%ffl£T-Z£t 0 ife^0^7"S/i7r-©H<*^5aU-*/3MCOL>TttFree 
BakeTfllttT***. 

\s-j9-?7-LXl>y9 x Mt%t1*\t. **T<DM2>5ab-^>ft'Wl/C» blendcache77-f JI/St / <"CU>5r-77-AlZHlS©ft t SL^U«t 

9o 

IH*S/SaU—>3>ffl^*StSi:^li, TimelineOO W^f!iefcft-3<rLj:7o § Wffl7U-AIZ®miC^iJiT-#, ofelZ^©i:^©7U-i, 
©v5aU-V3>^7F$tl^to TimelineOO KOftPlaybacMZa-frbContinue Physics©^7*i'3>SS^'tSt» v5aU-^>3>^ lZ7f7' 

^ Continue PhysicsliAltAT-7zy-e/3^UT^5i:#(oti!)^i^A/o 

CG)«littTimeline^VK"^rPlayiK^^ffUfcfc^eWffi^*t 0 
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v=aU-V3>©^*07U-L,T^ft^'viO hSiltjRU EditingH>T^7r-"C : EfV77'f 7£Applyt 2>fc, ZOtZmtJVxO hOBWtffcM 

Tl^W^rto *7vi^NZ)&3^ZTI££3ifiat3t, ^0^0«0Lftfctf»9£-r (®<&9£t)o /mage 1bO)7Z*-i/a 
(/mage 7a0#iJ£#BS) o 

H»SlZgBii^^fflt5-i:li"C'^t*\ ^nii^CU^£:£&2fCU?o ?ftlZOUTO£(?) iM*-ai£ ( enq )Tm^ 

to 

• XJyxO r-^Otflrte&C ^ftlZttJQL/cLattice^Curve Guide^W-t^hfefltLT^ U9 0 I+^WI^&Sfrfebttiiti 



• Developer Notes 

• Swinging of a chain 

• Softbodies for Rigged Characters 
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Simple examples 
bouncing cube 

ibs&, mj7\s-h% 1 1 150 \z%.rz<tizi\ 




SSE1HHE3EI nosy* 



¥®^iitoLT5^l^fe^L$t 0 Physics mmW*m$* Collision(W^)$iEJPL*t 0 ^01^x7^ r-©IS^"CliL^/u 0 

^a-^iiiD-r§*\ T7^JI/r-©^a-^^L^-ro Tab T" Edit Mode \ZAoZ3\nl Subdivide (&B^Mb) l%f 0 Bevel 7£itflPU 
Tft^;f b^L^-To ^UblltStft, r^20ff LT^7.^-VJ^'>Llti^L^-ro 




^f*tlS^iiiat2.Mli(^0rto tia^^r»1#SoftBody(|l^)^DL^-r o rsoftBodyGoaKV^r-^'fVlf-JWj©^!^^ 
Us TSoft Body Self Collision(V7h7nfV©tJl/7Il l Jv3>)jlZ5 1 i^Atl^to rSoftBodyEdges(V7r-7n'f-fI^i>')jyt^JH^T 
Bending ( fi If) £ 10 IZii^U^to 

Alt+a r7Z*-va>£if life§JFa-^'t0o<O7Z^-y3>U*t o ^<"T?)lZli. HM*!© Bake ('$£&&) £ n T?&^'&9£ 

to 

l"SoftBody Cache(V7 'hftTKDZwvj.) lJU>lfa(DmikmTZ7-*-yay(DmihmT7\s-L[Z&1oV$t o ^013 1 1 150r? o Sift 
t^NEC: Cache Step(^V^va7sT->7)^ 5 10 HtSCfctfT"!***!!^ ft^^lCli 1 CUT* t^T^+V^va$tit(59^J;L^Lct9o 



Q 



En. 250 I Cach 1 ,W Quick Ca 
i in memory (27.7 kb). cache Is outdated 1 



▼ & Soft Body Edges 




Springs: 


0 Stiff Quads 




tt_~ Push: 0.500 >J 


Aerodynamics: 


f Damp: 0 500 


Lift Force ] 


Plastic: 0 Factor 0 



Bending 10 000 





Bate If 


Bake All Dynamics J 


r Calculate To Frame ] f 


Free All Bakes J 


(Current Cache to Bake] ( 


Update All To Frame ] 





Spring 



Edge 
Face 



Soft Body Goal 



Collision Ball Sze Calculation: 



Manual .. . , . Minimal Maximal AvMinMa 



Ball 



Stiffness 1 000 



result 
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^□7(Cloth)v=aU-va> 













.MP 


















Cloth example. 


Cloth example. 


Cloth on carved 



wooden men (made 
by motorsep). 

{?P7fcLTlS^$nntf»if/ufe^S/aT?t!7P7i:LTSIIl^to Physics+t^>T+7.r-lZH^©;t^Jl/r^/$$nfeCloth;t^Jl/^'fc0^to C 

p^ii^L^>fS/artffli:fe^s/art.j:<, *fcMtf-t?prfciM,*u J&tei]fc&fc9a>Jtra»fci*3cfcfc"r***. 

^tofcfc^tf^P^Jfb^lZtSfeb^aJ^tt^Itff^nfeftdZLfe^lilM-t^/uo 
efcoT9P;U*=OCDi§ffiT?lill*3Cyzfc9£T 0 ^^ 

{7P*Et -r77^7£ApplyU~C, 007,^0)7 \y- LT^mtizm^t ^thTi'^t 0 &t%t*T4?747foM%&ft£$ 0 tctX\f. ¥6fe<7P 
7$f-7M3fiSteTs S/5aU-Sa>*ffl\ ^n^btf<77^75ApplyU^to C©^^litf'U>^©tftl^v=aU-5- ; &^oti:L\?^l^fe 

#7U-Ar©9P7ff2tt0lt3mM«;/^ bfrbCtllilEffilZCPUS^tt 
*T\ &&/c0Xyt°a-50m-tv5±b-va>0M 

9 0 

JfeEObftlvWC 



{7P7lCiltS^HttJ2JlTa)J:^¥IIIt&0Sto 

1. ouT.otiimmttTvyyizto 

2. Properties0Physics97~C\ *^Sfe:i7h*(?P7fcbTR3£L*to 

3. 9P7£ffi2fEffl?5deflectiontf7*>"i9 h§€rU>(/b*1" 8 DeflectioiTEf-f77<7^ ; Ef ^77^ 7*9f O*0ffiM> : ET'f77<7 

4. ^P^IZRgWSfcT, 7TU7;i/^T{7^va)IS^^bSto &gfc6UVJSIif1£bi:to 

5. ^66;t-r^JUSai*nb*to fet^W©a®^b^m^tH2.J;?feli^o 

6. S/=ab-S/a>*3lfrb, ;3S£fc*£Jlll;:fe3cfc?(;:i£££II3gb£*o timeline^-f^K^ffiVCra^hP-^SICjt^rb.t^o 

7. «£lzj:oTli, e/5ab-i/3>C0ft§NF«®<?P7^!KS*0K8^ttfcbTSJte/5ib-S/a>b*t o 

8. 7U-ACrtM^fe¥iibSbSto 



z©t5S/3>riiM*fflfSmi36S«t9lz«R^ttHiL^WJlS^bSto St , ^P7^»b-C,S^bfel^P7.©aiilzcB:bXi2^h7')' 
Presets 

LOt»a)!7P7ffl«iJft t fflS$nTL^tolSffb<#lt*P7.5Ci:fc"C"^to 
Quality 
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1 l\y-L^tO)y^3.V-yay(D7,TV^t o **«<*SfcflRI4±a c 0**#, tmmiW^t. 

Mass 

Structural 

Bending 

Spring 
Air 




Cloth in action. 



HiS9JI/-^i9:SUfe6, ifefclifSmr-tc ClotWt*JW!>Pinning of cloth7tf'9>£ff U ^fflt5TI^^Jl/-^©^T(D?I$§IS^L^to 
Stiffness 



1. ^n^'vi^h$Collision(ii^y=aU-v3>)lZ#iPt5J;?lZiS^LS-r o 

5. ffe©^$/i!7httCP^Sdeflect(l0^«)5)-rS^^L*1-o 

6. .blend77'f JI/§ft#LT<€$^ 0 ^t2>tv5ab-V3>©^tf£#$ft3:To 

8. fr7l/-ATa>#ttWMTC#£*. 

9. II^^^07r7vi9r-^mJlKU"C, ^^0)7U-AJiiPf^Sv5aU-^3>t2.Zi:tT^to 




Cloth Collisions panel. 

Enable Collisions 

g § LMB e9'>J#*5fc«£tftf 3bC&0**« 

Quality 
Distance 
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Repel 

Repel Distance 
Friction 



Enable Self Collisions 
Quality 

*fll**<t*k» «*0tWWy:9$<H'KE*h, fl*flU:ifl)*t. '>fe<fcfcCollision QualitytPi;^tlJ*l±ttS^W&OSto 
Distance 

HMSitffcofcbMin Distancefl)Uifil$^^.T*5fcL^^fcLn*1*A/o fc^TlMi0.75fcfc9tf£iilrttf, S&£tfilltf§-&tt1 .OIZL 



tf>7Jl/77'fJk Cloth selfcollisions . 



K V-2fc3(ZX/t?>* t . V-1fc2llAW#£LT^3i§££#*T&T<€£l*o X^l^litrizCP^IS^^bT^O^to {7P 

tJVxO HOM" ^-5f£;L3IZIi, 3D View0Object ModeT'^yi{7 h£ RMB CW^UTSJRLirt o ^LTMT'Move Layers^-^7^ 
fc*a>l/4*H3»»*SU:tt<> Shift LMB R jT'ilI>W 0 ti&Wv-frWJxO h£&9l&#fclAi§£li* o Shift LMB 'J^MW^ 

t*o Object Modern vi9r-£:iIJRU 3D view©'V;#frbObject-> Convert Object Type (AHO&S& 7|^77y7;>Ca-frbMesh£iI 




Collision settings. 



tS^S/"i^h({3P^^S/i{?h©l39rii350i1*A/)a)deflection^3ailZUr<e$L^ 



ButtonsOO KO©ObjecO>T+7K ^©*©Physics+t^>T^7r-"U\ £EI©«^Collision;t*;i/£j|olfC<€£Uo CCWtMTJlfcS** 



Collision; t*JW*Physicstf7:i>T^ Ztl3& c l^*CCri&W&/t*JU"Ct. - 

O S liSoft Body9)\,-y\zfoWZ\ hiflr-rCHflMfcaTC!* (J:oX{7P^Ht*H0Jl5j&5tt*0*1*A;) „ * UTS&lzcioth 

panel©*tfflWC*o Ctllis ?^(5h"IS^(Zf$t^Lfe 0 



Ma M0Or!»i 


| TO: lUtfMJ 001 


t> lAimaftjie 




©© X 


> AmsSjre 




S> ®© x 


> [Subsurf 




©O X 


v collltlon 


I 


®© 


See coMion panel 
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7,m&MigL£mniaM7£1±/vo™^ 





, F.a.eai. |- Start I >|- End SO • 


I Baka ErMirtg I ftteal.c Fron Currant Frame j 






Conwi OuaMy 3 ■ 


■ Mmoinanca OUO • 
Friction S 00 


| Enabla talfcolliucm 


• Min Oliunce 0 750 • 


|- SelfcoMOuaJ*/ 1 • 





CPT^iHRU Objeca>T^7.r-©Physics+t^H>T+7.r-"C\ StarttEnd^lS^LT v5aU-va>t2>7U-Ai5Sl^;*isb. Bake^V^ff U 
^^LtvSaU-va^^'^tS^riiStart^Endli^^bn^/vo v5aU-va>tf*tfr2>c^ P^fix\ ^Ift. If ^707tf'£>tfiJftl>T"U 

^V^valCli=&7U-AT"G)^^vaft^tt^^n"CL^-rc v5±U-va>£/WL-t&£:Bake Editing^ *vr>a$nfcff^*£flll 
"C'^to HHLfcl^U-Al^lllL. ^ TabT'EditmodelZ^ttiLito f UT^va^S^-Jl/^/vT't^^rTI^^tti^LT^^^o Edit 
modefrbfcbSc^ 7Z^-v3>©7U-AtbX^©^^va^tt^ISft$n^to ^07U-AJiltf§£lf v5:lU- hLtLMi^liRebake from next 
Framed UT7Z*-ya>£|f £l/C<££l^ Blender! Jfe»^©^-r>aff^tt^o"C^^v5aU- r-l/COlirfo 

^r>a^H*LX, 7T7 vi7 r-^^ltTLSo/cSH^Vci^^aLUSLi^o 

^r>a©TI,^^iiia, If LtHU IXCWU J&JftSfc, 1 7[s-LBfthm&(D7\;-LSV*vy3.hW£&*hft5t 0 cfcoTs Editmodefr 

bai3crc*izi^r>a0&ii£^LT;^ 

• ^olxWlvftliCloth Collision; t^JKZ)Min Distance£*c*<T3a:rt o ZtiU-^mz^'D^mi^miE'C^t „ LfrL&tfb, IE 

• t^-oflTu&liQuality (Cloth;t^l,(;:&9£t)£±(f3a:rto ^9t§tJ:0ie^t\7T^T->=ab-va>^Tlon. TliW»]c*0ffi 
5SfciSL^Jt"CSil"C'c*2.J;9(Z^0S-ro iffe. Collision Quality^±(f§^t"Cc*^to «^©I+m$^mi-5@il^±^0^to 

• Z.ftt>0)J5 : &vm&Z"£1dl^£te. ^yyiZtctt^OZfttclfe^Edtt modeT'liST'^to 

• ^P^'/l-^yiOhlCtJJO^^nTU^irL^^^li, Cloth; t^JI/0StructStiff^l^(^s<. 1000<blMZLTcVC<£'£l\, 
Subsurf : ET-f77'f7 

M7^^V'>yaliS^§subsurfb^J|/lZJt>i;"C^nf'nft^n?.(X)i:\ 3D ViewtU>'Si' l J>^B#(7)subsurfb^;i/lrils]L;i^Li: 0 t )L^<^L^ 



m 

7P7v5aU-va>^t5)l-li. c^TT7*Jl>r-03£73&£;N£ LT¥S£iiinl/C<fc"cH\o ^liY|ft(Z;ti^T^^LT^ 

tzo ^ Tab£ff LTEdit model^AO. W Subdivide multiT'8l^lS:^b"C^SLj:9o 

TIS, a£*7vi7l^7P7(CT2>£ffcl^ ObjecQ >t+7n K F7) Physics+77P>T*7H.I*$i!lLi:Lj:?o 77P-Jl/UTCIoth;t*Jl,£j|-3 

it, cioth^>^ff i/c^iv. tsfci^sfeis^fitf^nsruj^o Lt^mtz.fthmthjmyki^vho 

ZftT-On^JZt-yayZVZmmZtilSl^to UfrU AltA^LT^Tt. ^c^t©^t^L^Wnli^•^t<o t )tL5<^il^^CI^^T■r§ 

t"07U-Art. ClotlvEf <77^ JZApptylTZCDtZCD^yyiZm^ttZZttf-C^Sto ^l/CIf ft 7P7£^#](.:U ft#]fcft&©7U-.k£ 
I^LTv=ab-va>t5^trc*^to 
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to^«ST7P7tfV77^7£ApplyLrr o ^LTv->0^ 

£T\ M(Z)1Z9va>^b^lt"CiK*nTL^&b, mtcVOnMt'P^OIlO^Tl^ti^ftSVho ^ftS;! hft\Zt%\Z.lt. EditingH>T*7sr- 
({Shortcut|f9}})0Modifiers/t*JI/T\ Smooth^Subsurftfy77^7£i$oT<£'$l\o l^i;:]>T*7shrLinks and Materials^Molj- 

^nT■liAltA^LT^■C</c:^L^otl^bLL^^^lC^^?.lifT■to 

7-7^7^ J:o"<:«£ni>7P7. fcJ:«©*7 vi7 hfrPfi^(W;/7Jl77^l/: Regression blend file 
CP7n£77 h/tfT-ffcUT®? 




Using cloth for softbodies. 

7P7IJV7 htff^if 3ttg>ZdZfei$*i:-f Zfttf^U g torii&U©MftrT ft\ ^A/dib^to aZ)#ijrii}ITORubber7Utzy h£ 
^-KfifiWyyJ 11774 )l: Using Cloth for softbodies 




Flag with wind applied. 

Mtfj^©v5aU-va>© H j->7Jl'77"1' Jk Cloth flag with wind and selfcollisions . 
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JfoW (Fluid) v=aU-va> 

Mode: Object mode / Edit mode (Mesh) 

Panel: Physics sub-context — * Fluid 



BlenderT'v->£frJft-r5t£, ftJL^ htSKi*S/£iU-Sa>C#ai$1*5Ck*f7#*to fc^rattWm^UTrto ££91 




• ->;al/-v3>KM> (v->g)^r;;i^(7)#St^ii|g)e§^t§o 
LfcftbT: 



Blender0»v5aU-va>lZOL^J:Oi¥U<*n?.l^(i. 6lT<Brt-$JS#HBl/C<£iFlt. 
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\rM y ( Domain) VxO h 

l**li!J^CD^lZt3Sfi(ifc9*ttA/o ttCO»tta)|»W(B**J|L*ttl^:l^Ji*(*. Ca)h"M>©WSPlZ?tlSf^oTiBSLT<€$l^ 
ZQ)*JVt9 HZ v 5a U- va>0^(Cjjf L ftl^S^7. btlit ■ 




The fluid simulation options with Domain 
selected 



Ba/ce i\V?y 
Resolution 

Render resolution 



A .« A I % .% % 



1 0cm mug at Resolution 70. 1 0cm mug at Resolution 200. 

siitttj^zfctts w>©*££iz&£m wMtt 

Preview resolution 
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Display quality 

UOUc v5aU- va>^3Dt'a-rg^ ( Viewoort Display) , fc&lS^WyV {Render Display) t2.ir^©Jfiil0II^Io 

• Geometry. ^ , vi^r-**(v5aU-va>t2.M)©^tt^t^to 

• Preview. Jz>'yi9 b*3fe©Jf2tt£f£ l^t „ 

• F/na/: mA6fffftft®^^a ! firttl^1'o 

bGeometry^Jl/vZKfc'cH^ 

77me 

Start 

v=aU-S/a>©^i§B#f B 1 ($>) „ 

End 

if 5 a U- va > tf'*t ft 3 B# Pal ( „ 

L Start Endli 0 £ tl§ 7 U- Af&fcli * ofc < gg ft fc 0*1* A/ 

Start£3.0\ End*4.0CIWELfcW*i:» IffrlBfi^^U-^S/iffrfctl**. 7U-.M frb7Z*-va;4§77U-A 

S"C3l*#H!3ft**". O*0, fefc7.tfBlender^25fpsT-2507U-AS^tS^^tL"CL^li^(Scene3>T*7xr* -» Render+t7'H> 
x*7r- -» Animfe«tl/Output/t^;i/), tT"lZ3i^railoT:U§J:afi:!K8IX-35<*©S/SaU-5^>*<te*0, ^Z^b^P-t-vaXffi^® 
1/10©7vtf- h")T-3SEn*to 1|j>raa)^5aU-$/a>^10fJ>IH©brf*i:L"C^fiR$tlS^6'Cto CfttjElXtattt* *t7B#f B 1£ 
3X)+10£=13/)c:LT*2507U-A£25fpsT-#f±U£c:#®^^^ 10 
$Rg©S/$aU-$/a:/tf1O|£Ril07Z>i-*^ 

Generate Speed Vector 

Reverse fluid frames 

v5a b- va>Mfi # llltlt c?tl£t 0 

Ba/ce directory 

M9lzMt5^va>(COL^IiC©^-v0M5®t7i^$#PXT<e$^o 
Domain World 

jmain Vtorld 
i Using Scene Gravity 




The Domain World options. 



ViscosityC&fg.) 

g»r-A*tS^t^rfe<^CfcfcUT,Jiffi,^1&ll0*6JS(L^«)5llia«l3tt14$ dynamic viscosity) l*;tUUU»(Pa-8)S 
feli^7X(Ps 1P=0.1Pa-s, fM£;ft»Ji^^ 

AftftHZlifcVf 7|?7X(cP, 1cP=0.001Pa-s)fcl^i4T-;IiJbn*to -J&BtanderTtt, KffiJt kinematic viscosity(KiMi&!i14$Pa ■ 
s^Jtkg-m 3 TfiJ-otfe© 0 Jfri^-s-^fcl^ftateftoTl^to TfB©^T-{iLKo^Mft0illWS5^35J:yillttS^LTl^ 

to 

to M;S©7K©3teSli1-002 cP, t fefrbU001002 Pa-s"C\ S?Jf liftjIOOO kg-m- 3 rTo ZZfrblil&i££lt£t3fc0.000001002 

m 2 -S" 1 , t6t3^1.002lZ10©6^^|-ttfc©(f4^WaiH"C"li1. 002X10" 6 ) tUQS To miltffiTSMhfaftTrttfisft&l&lffliZ 

KlW.lfctt*1.0M0 0 (=1^*fctttttttt»"Pl^tf1.0x10 e cPXbL^A*L6L^LM-tfel^rLJ:9o 
;±mLT(SUMZ)(^0v=aU-5Hi3^ 
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sAE*(*Ba»*ais#tt*£j:3*!i*#TO^ i5ooi-w*BS*a>j:9CsiEn*to 

Blender Viscosity Unit Conversion 
dynamic viscosity (in cP) kinematic viscosity (Blender, in m 2 .s" 1 ) 

1 .002x10° (1 .002) 1 .002x1 0" 6 (0.000001002) 



Fluid 



Realmrid- 
size 

jjlH-jy. Water (20°C 
Jf-ICfc OilSAE50 

Chocolate Syrup 
Ketchup 

Jl>)o 

Melting Glass 



Honey (20°C) 



5.0x1 0 2 (500) 
1.0x10 4 (10,000) 
3.0x1 0 4 (30,000) 
1.0x10 5 (100,000) 
1.0x10 15 



5.0x1 0" 5 (0.00005) 
2.0x10- 3 (0.002) 
3.0x1 0" 3 (0.003) 
LOxlO" 1 (0.1) 
1.0x10° (1.0) 



fr^feifSf^Sfe 610cm (0.1m), M5>^-Jl/^tb10mfeifT?Uj:9o 3£>^$& W >0-#£l*ffl©:£$fcUTftj?$tlS1" « 
Optimization 
Gridlevel 

Compressibility 
Domain Boundary 

Domain Bol 




The Domain Boundary panel 



Boundary type 

mmtymmom-DZ. r^SO^te (Surface Adhesion) jfcftftSto SEIt©1£IVC-l*, 3te^ttli3SEi*fc, ttMiBCDttM* 
A/o S//p 



Free S//p 
PartS//'p 

"OflDipFBirto OT-lililSNoslip, 1"CI*Freefc£?fc<EiyC*o 

Surface 



Surface Smoothing 
St/bd/V/'s/'ons 

Hide fluid surface 



Domain Particles 




The Domain Particles panel 

atttt£lJII&Atf>3felb£, e/SaU-hUtSSEftlzn-T-f^JI/SiP^SCfc^r^Sto 
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Tracer Particles 

to CGWCMcii K^>i:(5]i:fVU^HJ^t3n^to 
Generate Particles 

£mt&MW/^-Tj9)lO)m(0=$*y)}. ^=WM. >1=^tim±)o ^n^9lcliSubdivisions^2ia±(uU"C</c'$L\ 0 




An example of the effect of particles can be seen here - the image to the left was 
simulated without, and the right one with particles and subdivision enabled. 



140 




The fluid simulation options with Domain 
selected 

'WtKSXBAKE) 

^:LU-va>£imurro Blenderliffl£ffiOlzK#»£-f fi\ O^>KO0±SI?, U>^'U>^Za-(D^lZ, 7,f-W\-tfB.*£ft$t „ 
^lirEscStliX^ttv5aU-va>§*±r^to ^ib-i/a^^Tt^ f!5£LfcfVlX7 h l Jl*llC20(Z)".bobj.gz"77'f 
t'a-^ l jT^i:ft^C^ l jT-f)i:1o0)".bvel.gz" 77^ JKft^WJT-f)^ ,: §-7U-A^^LT^bnito 

! 

^^Lt^-r>a^^#t§tto©7 : VU^r- l JJ5j;l/77'fJl,0^Sli§rto 

7Z*-ya>tt^0l££IIirC^rf/)\ 77^ >\,0)MiR(Di±l5t£\l'J>{.m^tt * ]iXm\Z±mUcMj.(tci:X 

li'"untitled_OBcube_fluidsurface_final_0132.bobj.g^)^jHRUtli-g-, ^sII§(^^'U'(i"untitled_OBcube_")©IS^lzSt!]fi<]|ZSB*$n^ 
t 0 aZ)<£?IZUTv=aU-va>£iiofcl££T^^^ 

T>tJI/ h0fV HJ7tmpmfc^^ 
SI 

y-ym±(Dmz^rc^orc^)yobtcnt^tmo)rc^, n&x-tt w>i;mto0.biend77<jwco£i>fcofcw? o 
v rmb c^ft^^va^ii^LT^^iNo ^zwvmyzwvimtmm&snst * 

»v5aU-va>liAnim;t^l/©StalS^(ZM^^<^(Z17U-A@^b$fe^0^-ro 
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<5lZ7U-i*U-h^25fps"C\ 2/5aU-2a><B*7I»IIW*4.0»(* L"Cgg$gB#IM1(^0.0 &)<04te, 7Z*—>a>tt4.0 * 25 = 1007b- 

J2A hu © * -f 7 t - 5 £ M tt T S 

te;±ELT<£^(;iI?77^l/££teoTl^Zt^ 

*>*/:i(^7V77^7tfi&S$nTL\3ii£^ 
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Fluid object settings 



Volume initialization type 

• Volume :*^;>'i9r-0flWr^T^m:LT*M 

• Shell: *^:L0Sffifim^»©U^-fcLT*M 

• Both:VolumefcShell££L£frt^c^tttlr-f o Zftbm£fcM3.T"t}l1i(i\£Wi5Vhjo T[*]£#Mo 




Example of the different volume init types: Volume, Shell and Both (ShelllJVolumeJ:Ot> 



Animated Mesh/Export 
Initial velocity 

Blender! 3 ® ®;£ ffiO)Jj ft £f£oC r ft ilJ j h r ftW J^*«)*to t^T©^HWftiJSlRlt^Tt^«J:9lZLT<€$mEclit 
mode"C"CtrlN 0 ^fcliSpace©JjfcEdit -> Normals -» Calculate Outside) 0 &ffr!j^iiofc^fa£[6]lvri*3fcs fcfefclij&U^TklZ 
SHonST'L^o &t?&bBlender&*?vi9 hfl^St WJ |jT-&St#X.S^t>T?to ^niS;^ft©Volume init®9'f ^IZ^fr 
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IH^i (Obstacle) 

®Pv*/3Mtttfffl0lV£t o Volume**?®**, ^H*«iEUl^[aiSlRl^"CUSCfc$5i^J()"C<€$U(Editmode"C% Mesh Tools; ) I 
^EditingH>T*7r- [F9]frbFlip Normal£&oC<££^) „ KdHfsfl LttJUT-fEofc;^$/a©**lia&LT<£$l\, ^$/a»ttflfpZ^- 
$^>UfeL^^li^^{7t5frlZSubSurftT^77^7^ApplyLTte<©fc^^7-fT7"Cto 

Volume initialization type 

• Volume :#?e/i9h©rtSitf*^ 

• SheO:^aa>aiEitolt3M*0 

• Both:VolumefcSriell££L*fct*fc«£9fe#$T"t «, CftfcHDfc*^aTteWftlftM*IH±/i/o "FH'HWH. 




Example of the different volume init types: Volume, Shell and Both (ShellliVolume c J:0& 



Boundary type 

rg®0f£^tt (Surface Adhesion) j£jfetf)£t 0 tfoM&\t%Lfc£. feft^SO^S, 

• Noslip : Sfef*tftf£9fc<oo£*? (i£ff 0) „ 

• Free(-slip): *#0>±T?IKi*:3Wtt**t 0£iS$7j fttfHiJf I30) 0 

• Part(-slip):-o0*r B 1"U'-roO"C1i(5(SNoslip, iriiFreefcSofe<|^DT?to 



^r>atfl<il>T:^5ti^rlj:afiii fl *lCNoGl i pj:LT:^n5Zt:lc:a^bT:<€ji^c 











Example of the different boundary types for a drop falling onto the slanted wall. From left 
to right: no-slip, part-slip 0.3, part-slip 0.7 and free-slip. 



Animated Mesh/Export 

PartSlip Amount 

fJizE®, NoslipfcFree©Sy>77.$tl5S 0 

BlenderlitKPfl^+ttf- htSJ^lCfeOirLfco 
Jslfllis IWWIHW3**lig»Ml;:Noslip(<^ 

Impact Factor 

l5Hli-2.0frb10.0T-to 
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n±Mi Inflow) 




Fluid inflow settings 



Volume initialization type 

• Volume :tf7$/iSh©flaitf**T^ 

• Shell: ^>>va©gffi^> ; lt^1tft©b'f V-irLT^G^^^nSto Cftttlllv£>L^aTfttt3cdte*3:*"o 

• Both:VolumefcShell££L£fr1±fc<£?&tKl*r"f 0 mfcHDfc*9$>a"P&lthtflMt3H±/i/o TH*#JB. 




Example of the different volume init types: Volume, Shell and Both (ShellliVolumecWfe 



Inflow velocity 
Local Coords/Enable 

Animated Mesh/Export 



M( Outflow) 




Fluid outflow settings 



Volume initialization type 

• Volume :tf^i9h0fiMT^T» 

• Shell: ^^S/a©^ffi^L^f*©U'f V-fcLT^D^-fbSftlSto CftttMl^^aTftttScdte***". 

• Both:VolumetShell££L£frt^c<£?&tKl*T'To Zftfc^i;fc;ir>aT-fe(tniilMtSttA/o TH*#JB. 
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Example of the different volume init types: Volume, Shell and Both (ShelllJVolumeJiDt, 



Animated Mesh/Export 
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A— r-fWParticle) 




Fluid particle settings 



im[zttm£mtoKmyyT>jh%W)frUcm-gtt. -^;t-T<^k>^TA^^t§^^'^^tLn^ii/vc^LTfiuidsim;t-T<^i, 

ZmmzL. SJf ^IZUT<£'£l\ 0 St. IJS©^5fluidsim;t-T<^l/liffi^©;t-T<{7Jl/ffl©^^lS^(ZliS)SL$ti^ 0 

Influence 

Size Influence 

Alpha Influence 

Particle type 
Drops 

Floats 

Tracer 
Path WJt4\s9W) 

m^i\-T^)W-^(j)m?nzt o ^My^yzo^m^tmmmiz^tiCMc. ctriv"uat-Lr<€$t^ 0 
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mm 

[video link] 

m 

ZOmm. Fluid Control*? VBy^&oZyfcfoV-Uttj hP-JUU ^O0;7fL^lC^ijf L t§^r^^a)^(i*^StliT^-7r^r-^0L-r'<)^ 




"Magic Fluid Control" 




Reverse Frames 
Time 

Attraction force 
Velocity force 

y ) x )—7J— h: Template:Release Notes/2.48/FluidControl 
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WJfJVxOHZttl, SrUL^^^ffllpoA-^FIuidSim^^StoBlenderr7Z^-hRlffifel5^a)fiti:li3iL\ FluidSimlife/ulZlgff Lfe 
U Ctrl LMB GO , J^'CM*©iiRfflZ*-7U-AS5iJnL"C<€$^o 



jEte&teS£(7U^*3i&Slifc93:ttA/o *f3>hP-JUi|?-f>hSf^0» ^nfrbTransform Properties; f*Jl/£BBl\"CN, 7U-A<4Sfc 



Fac-Visc 

9K#a)5te1±^ilSlzii'lt^$nSiafit"Ct 0 CftliW©M£i&£t3&W&0*?o SS^coiteJSSDtratfcfclz^lb^ii-.fefcjlliTK 
£91" ftlC^fcOTi?**,, 

Fac-Tim 

v5aU-va>©iSJt^^^bn^to Video Sequence Editortf£T*£3.tr- K7^/^^>r#S©IZieiT. Mmt>-Z)XiMl*(DM£ 
ft7lf-h"7^/W>T**t.lfcW)J:0/h*l^:*l** ^ab-va>l^©B#r B 1(fcJ;U'»)li±S0ito 0.0frb1.0©ig£li3Sttli 

GravX/GravY/GravZ 

sttt, mud, «£iu mm. n^w\-f^)i^TJao^\mT(o^y^)itmxtt 0 

VelXA/elY/VelZ 
Active 

AttrForceStr, AttrForceRa 

Attraction force©I£££^'fb$tiSt o 

VelForceStr, VelForceRa 

Velocity force©IS:^ £ £ lb . 
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BlenderT'»v5aU-va>^-r§t#lZtS:iz:ot>r-T:"t: 

»v5aU-va>^-r§©liANIM7n'5>^ffta)lZ^"Ct^-rc ai3fc±tfo£77^lig#r^ft^^ 

• fcUfc|igjItfj££fcgfflftj!fcfb^ at thuerey dot 

delZi£o~C</c£lV ^-JI/^^^tulZwiki^-v'^ blenderartists-forum ^i'^LTfen 
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"My cup runneth over", created 
with Blender and Yafray. 



ffi{*JZ*-yBy[mtt£#1£\zmmtfftmtth\ !^$P©tt»^J;<Ii^t§(5t\tt±^0^^?JX^t<&§rU < t9oBlenderCD»v 
=a U-va>IC^1on57Jm" l JXAIi^T7n'Jl/^7>}S (Lattice Boltzmann Method, LBM)fcL^n§fc0)-C't o %ifo7)\,Z]VXUZttmzt,i-t: 
1-7. h- 97.(Navier-Stokes, NS) m^t'ftL^ykfoJi^ (Smoothed Particle Hydrodynamics, SPhD&irtf&Oito LBM(J^O) 

TdlXMs &-TO)^[ZlTB^U^^mimmmm^tt '„ 'hSfctf Jl>£ft9s /J^G;^aMftJS"C^0, ^LT1OOm©;J$i:1m0;J$© 
ilLMZlftmo^t^?l^l/fOS-r(ll^. ftOMil^L^ojmiAm©;^ 

^§L^L^^^^(ZliS(^li»)©l5^-^c<$/uii^L, fflj^&frt^Mi:, ffi^fr^^nttftlzmiZftZ^izm^S 
T o m^'&(^UTfc^'n3A*...)£;J£5fcl^^ 

$m 0 £ t 5. CfcT" s ft p°p © ttJ * #'<"oi:± 3 0T- 1 o 
Blender0LBMI>v>lCfcoTiilT©J:9feCi:lilti:^SftL<Lito 

• SUM 
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/^d*v5aU-va>©^toli Google Summer-of-Code©7P VzO hfcLT&$tltUfe 0 xyV^AZO^Z '©PUfflli www.ntoken.com TrMbtli 
to J»ITQ)7Z^— S^>(i0Stt:iVy>^BIenderiCSK^$tLSMI^ftl>V>r#btl^bt : Adaptive Grids , Interactive AnimationS c 
Blender-SoC^Pi/"i{?h$fcOSfc«)r<tltChris WanU 7P Sfr9 r*WlVT<tlfc Jonathan MerritlClHS^SL^to ^LTt^/v, Ctlbt* 
Tfflf64a5'C"feSGooglelZti!SISiL»S1'o SoCroittTliCZIZ/fx^h^tlTl^t: SoC-Blenderfluid-Bloa at PlanetSoC 

I>vV£0&0& hM^'IJI/^^XDDepartment of Computer Science 10 (System Simulation, LSS)£ft(.v?, Nils Thuereyll^oT, lit 
TO)tytctftc(Dtf»t}. Mfc ©fcfcT-ga^SftlSLfe: U. Ruede, T. Pohl, C. Koerner, M. Thies, M. Oechsnerand T. Hofmann Q 

http://www1 0.informatik.uni- http://www1 O.informatik.uni- 

erlanqen.de/~sinithue/imq/lssloqo.pnq erlanqen.de/~sinithue/imq/unierlanqenloqo.pnq 
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nm 

• Mtf±¥<L*fr&l*dl-3fc&. aigro[^t^jELL^5 1 i^LSL«fc^(Editrnode'Ct"^TS^b, recalculate normals£-Jf H^t 

• VolumeT?40mb$nS^>"iOh(iiBD^^>a"^ rrtfijj^6L^LMt*1*A/(«toTplane(Zli^7.*1*/u)o planelZli ShellSilJfltS 

• M9T2>fcBlendertf>J-Xt3^tf'&0rf 0 tLTEsc$fftkbK6<UTiliei±it«fc?(C3&0*to cniafP&JtfrSTrC^ElU'^ 

R$tl"UVCfc o U*?U.. 0 

IV, K3l*T7*Jk KDttfRC'Jte* U,T*5fclM, Wfc LtlSttA/o 

• ^-CDSSE#:^-7-f7^*atja)(CliCa)^ l J^ htfffix.** : .bobj.-lmport-Script 

• 1 G£S*3tKX<%?iWiM9T"#£1+/vo LargeAddressAwaretfJl/ Rtrto ^ni31I£0»l> v>©»r-r 0 

• subdivision^ frb2(Ct5t, ^ffl^'JI^t^fcOrf o 

• "generate particles^o^fcy^'J^ffli^li^Sto ^®fcfc4£ft$tfif tfrfcrto *5O90fluid-sim;t-T'f!7JUifc : f b<t9'>U(sEffl 

I to do 1 check these links, make sure they are compatible with Blender 2.6 

• Tutorial 1 : Very Basic Introduction 

• Tutorial 2: The Next Step 

• Tutorial 1 &2 Gui Changes for newer builds 

• Another BSoD fluid tutorial 

• Developer documentation (implementation, dependencies, ...) 



to do J check these links, make sure they are compatible with Blender 2.6 

• An Introduction to Fluid Simulations in Blender (video) (Blendernation link ) 
Learn the basics of how to set up a fluid simulation in Blender with an obstacle. 

• Fluid Simulator Tutorial (video) ( Blendernation link ) 

Very easy to understand video-tutorial to fluid simulation newcomers. Also covers some of the most common pitfalls. 

• Guide on Blender Fluid Simulator's Parameters ( Blendernation link ) 
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'M(smoke) v52.U-v3> 



Blender0jJrULv)lv5aU-V3>l3:li^:' turb.php|Wavelet Turbulence for Fluid Simulation 'fe^WHtgi+t^^JI/ll- KIC&Qt^Tl^tn 
BlenderlZliDaniel Genrichl^oTH^tU HSIiJanne Karhu(Cj:oT^>T^->7.$tlT:L^1"o 



llWLOpenGLyx-TjyWz^ZJy^OTjJlzm^ft. tVKhT-ZTOZT^&oTlsyWyyvZSt 0 Blender©® v5ab-y3> 
Note 



<iS/=aU-va>li;»v5aU-va>I^^TL^-ro vSnU-vaX^li W>(Dmain HHE)£:7P-(Flow jjlttD^vi^ htf'&WC't* 
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'MK^-fX Domain) 

object ModelZL^Cfc^5SISL"C, physics97lZ&»iL£ Lj:9 0 smokefcitinU Domain07*/#iK$>££lJRL3:?o if ttZfrCfeU&v? 





<J 






? /• v ^ S 


IB' 




Physics 





The physics tab might be 
hidden 




Smoke 



Remove 



kS3 



None 



▼ Soft Body 



Domain 



Add smoke 



Chose domain for the cube 




The Smoke Domain Object 
Resolution 

WmUQm&ZT-to&T^tWfcT-WlffilXj&ttf* 100lZt5fcSfc/uffCD3>trjL-$-C-(ct30^l5fcf^§ftvtLnS1*/u e 
Time Scale 

Border Collisions 
Vertically Open 

Open 

W>®MlZiiSfcofc*Ilott*T/l;LS?o 
Collide All 

Temperature and Density 
Vorticity 

Dissolve 

B#IH®iilififcfcfc(Z!lItf^£*o 

Time 
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Slow 



to do 



lKlft(J)j3 3<.fti£.X£t a r7t)l h®Waveletl3:' turb.php|Wavelet Turbulence for Fluid Simulation 'flglgTl'n 
Resolution/Divisions 

j 4 xz&ot mm*mt± \nt . 

Smooth Emitter 
Show High Resolution 

Noise Method 
Wavelet 

FFT 

Strength 

7-f-JH e $i-f h^i/a> 

Gravity 
All 
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7P-(Flow)^$/i^7h 

SoZl^Zt.%m&l;St (3Df a-F*gT"i> ShiftA » Mesh » Cube) 0 

Edit ModelCAO, physi(»$:/r/h3lv££f*lZ®£iiflnLS1-o ^0l*Flow£5I/u"C"<£c?^o 

liWL\ri5L<^LN©TphysicslJ^7(^L^t 0 ^cA-T<^J^(7)t©^^$tl^LU9^. ^Wh^iZ^t 0 





'■ <it3 


□ 


lJ 






■ 



i 






0.000 




▼ Physics 




[ u 


ewtonian ^ 










The particles tab is right next We don't want the particles to We also don't want to see the 
to the physics tab be affected by physics particles 

physics97HM9. smoket{7S/a>TVt-T'fCJI/$/7.TASSWb*t 0 U7.hO)it J IZ(fttlt3tlli*fr$^MLrt^^©r) , ParticleSystem , t:t^ 
11% 3 tfifoZltfOto ZftX\ timelineOO WTVl^LZMltoZtttitfrbMfftiiT&T-ltfo SfeAltAT?7Z>l-*/a>§^- h/7ktf? 




Select the newly created 
particle system here 



Either scrub on the timeline Now there should be smoke 
oruseALT+A in the viewport 



Outflow 

Particle System 
Initial Velocity 
Multiplier 

Initial Values 

Absolute Density 
Density 
Temp. Diff. 
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2j ( Forces) 
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The Render without the correct smoke 
material. 

#0MrU>#U>?(F12)L"<:&3c:, t/vGSIfrltlSto ^c7Z^-v3^U>-5i'U>^(CtrlF12)ti.t. ^c<HtK^i+/v c 
The material must be a volumetric material with a Density of 0, and a high Density Scale. 




▼ Density 




▼ Shading 


Scattering: 1.000 




Emission 0 000 


| Asymmetry c ooo 


) 


J 


Transmission Color 




[ • Reflection 1 000 • 1 






▼ Ughbng 






Stated 




0 External Shadows 






Gf 

[■ Resolution 50 'J 


▼ Transparency 


Mask m_. 




^ffiB Raytrace 




▼ Integration 






Step Calculation: 






Randomized 




[Vr'hC ,t,f 0 ]10 


[■ Step S«. 0.200 







The material settings. 

jyJZfyxOhZmtR^T. Materialist!] LT<£cH^ 7T'J7JUZ)fIli£Volume£UT\ density(&Jt)liO(^Lrf <, density£0<£9*c*< 

tst* FMy^yiOhzammoiurne^TVJiivffitcZftTisitt. FMymum^TWiirmmtztzizimmz^is 

To ZftltfotWlS Ulo 




Go to the material tab 



Smoke needs a volume 
material 



r« Asvmmetrv. 0.000 

Density applies to the cube 
only, so we need to set it to 0 
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The texture settings. 

texture^IflliLTT^T^OM^Voxel Datal^U IS^iI @ tfJltltbdomain objecttUTfrftfrft® "MJViO Hctlx^LSLj:? 
(£lliJliftl;:I£*T^felVDr , Cube , IZ&^ 

SillWIZ^i^WlirT-tJoCnr^SaU^U^IZ^LTIi^^L^lirr-to Emission ColorSISStSCfcrfefc^T.bnSto 



wort(WC\ horizon(ZBBL\fe^iS^U^to 




▼ Voxel Data 
File Format: 
Domain Object 



Still Fra 



heme 



ation. 



We need to add a texture of 
the smoke 



Type should be Voxel Data 



The domain is once again 
our big cube 
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The rendered smoke. It's hard to see, but it's there. 

mO)f973 i 'p*WL'Mtn[£&%£mtZZ£t,T-2%t ! mftZtlt. Materials;Ujrammision0ijfit ; &±(fT<e$LNc 




▼ Preview 




▼ Density 

Q Density 0.000 



▼ Shading 



Emission 5 980 




The Fire material. 



$IS^(7Jl/775 :j f>^l/t^ffl)LT,emmisioni:emmisioncolorr^t:tl?.fe^^MLSt 0 blend (^^)ttMultiply(^jf)IZLT<€$ 
1*. 
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'Mv=iLU-va>£'Wf2> 

7Z*-va>£b>?^Lfcl^£(a,rf'^^ v5aU-va>£lt3tt3fcl^O:rro 

timeline 00 K^r7b-A^llUfe0AltAr3Dta-S7Z^-S/3>$1*fe0Lfet^lZ, triZfcSS©^ ^li^'JrtlZ^nTL^to MrU, 
U>^U^t5feftlCli^-f^T-$li7 : -f7.!7±lZfe|-tntfLM-tS1*/uo*fc. 'WtSffllZli.blend^'f Jl/£ft#LT<€£l\, 

W>^^h$S^L"Cphysics^lZ^iliUT, Smoke Cache W2/a>T3KJ£*L*1\ T+7hJl^^*W2/aCD77^JW5ftA 




Go to the cache section of 
your smoke domain 



The files on disk need a 
name 



Finally we're ready to bake 
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• Q. Domain7ft5>£}f t'fc^yvii.t'So 

• A. KM;WSL^CO*tot^TSIffa)t.©(CMIffUr<€$^o 

• A. #Sft£<J:<^foWC<£$(,^ 

• A. 7T'J7JKZ)emmision^Ht^iill-L"CLN2.«lSLT</c:$L\o Sfcffi ©T9;^v£i§:£LTl^\ jfe©T5^V§MultiplylZLT^S^ 

• In-Depth introduction to smoke and fire in Blender 2.5 covering most of the pitfalls 

• Guide to realistic fire in Blender by MiikaH 
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^±5>:/^>KDynamic paint) 13,;^ t^TJW 7.*>r-£fFJ& 



* PS 




^f<77< 70) iiip 

5f-ft5'5^'Vf>H4» ^pytT-flf-f^O) "Physics" 9^6fiJfflT-**to 
Canvas 

MW-f+S^-f >HC0 Brush ^6^>h$tlS«t?Cfe0*to 
htf Canvas £*-f > htSJ^lZfeOg:* „ 

Brush t Canvas £|h]B#II ON IZtSCfcfcT^Ta WtJVxO h© "Brush" ^ffl "Canvas" C^W€#X.§*ttftOS#/u* t , 

• A step-by step introduction(f£;%) 

• A detailed guide that covers every setting with images and examples (f£:$;) (llSMffiH^ihcp) 
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Dynamic Paint Brush 




Brush main panel 

mm Brush /t*Jl/C(i, Brush U Canvas *?-1t-7i;UZj^f?£#*5£>££|g£T-#Sto 
Absolute Alpha 

COlSStt Brush ©7JI/77^©f^#^$iJPILito Ctltf&lfc Brush tt7b-AS(^-7i^±fflJStli0jibrjiJnj$tl'CL^, 7^ 
77fit, $blZli Brush 0 Canvas±~C'(Z)§2#ff tiifiPUTl^£? 0 LfrU*jtt©*** tT'lZ Brush U^JKZfeoTL^nii, Brush 0)711 
77(2 m 1) U L 6 L \£ I \ L \©r t o 

Erase Paint 

Brush ^^>Ht3aint*ft*30{uWffaK-f>htJI!tJ:?CU*to 
Hfefness 

llrLL^'f >h^ifnCbL^jgin5(Wet) jiTftftftSto Wetness (J "Paint" "Wetmap" T-^^bSftSto "Drip" fc 

"Spread" hCD7.tf- Kfc* ^ > htf^nett^ttTl^SflMlttc?? L£* 0 

L/se object material 

ONiZtSfc, Brush ®fcfcLTttffl^3*fl!7JI*Rj£r***« CftC(*7f , J7Jl(aK-7J!l7-i:, U^tSt^TflT^T^vtf^tU 
SI* U^UV^nST^a-X^-fc-SLSto M£-C(JZ0l££li "Blender Internal" U>^^fflLTL^B#ffl*fiJffl pTtlT- 

to 

OFF0ii£l3, Brush fflfeST©*7-7K^^6Ji^r-^Sto 
>A/p/7a 

Brush G)7Jl>77fcU<li RT&t££fcfc£to Ji*tft& WetnessiIli7JU770)CTfcgrt*to 
Source /t^JU 




Brush source /t^Jl/ 

Brush "Source" R^li, Brush jb^S&W'&MtSfrS&toSto 

IIS. Brush ©*IW-f?SMR?*, *ft£ftM©IIMMftJ£*l#oUvS*o 




Brush Source - Volume 
Mesh Volume 

Ctll*f7*^Ht^2a>T?to Brush ft" Mesh jK' l Ja-Al*l©t^T©+t-7i77K'r>H^f^L^to 



Proximity 




Brush MeshOT±0. gfcifiL*>hfc©S§Sttflg^L 

Proximity OJS^S-f 71** "Smooth", "Sharp" ftbjURs Brush Source - Proximity 0 Brush tf "Project" fSLfclfi ON 0i§£- o Brush 
fcb<li#5- Ramp TWft$Ztlfi1&$t * MMOt^ZO) Canvas ¥9teMZ& Normal^fS]© Canvas 
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Project 

Brush £ Canvas ^ftlb5ft££lqlfr6&fl£L£?. &*ft(CCn(3r;£ft£^*/- C jProximity tftlZtZttftrttt „ 



Mesh Volume + Proximity 

Volume WJtWH&tt* mi£Uc$m£0ftCb§m 
£to "Proximity" WJtmb%gtW?tfi&mZ-Z£t 0 

Inner Proximity 

Proximity £ Mesh ftUi-ArtiMlCfcilffiL^To 

Negate Volume 

Mesh 7ftlb-L,ft© Brush ©7Jl/77^S:$Eb$to 




Brush Source - Object Center 
Object Center 



I^IZil<&5Zfcfc&5 Brush tJVxQb Mesh© Proximity ©fttJOC, Center(^Uv>)t©Mt©&£l+S:L£t 0 2TlttM(3i 




Brush Source - Particle System 
Particle System 



Brush S#?$tl^t-T'fO^S/^TAfr6a);t-T'f5JWC < toT^^USt 0 



Velocity M*JI> 




Velocity ;t*Jl/ 

CCWt*JI*:tt,. ttViOYO) VetodtyCJtfiEJftSBCUfe Brush tf^va^'&orf, 

±ilJ(Cli£7-7>7(ColorRamp)£:. IliltSift^^&OSto S*ft(^-7>7li Brush© Velocity fitS^gEl/U^to SfltfO 
Velocity (Z&0, fcflfltf r J|* VelocityjlZ&OSto 7.tf- Klir Blender A J*MfcUTl^*t« 

^©±©?i^^^^-7>7©f^#^*to5©l^$fflT^^to 




"Volume + Proximity" Brush , ill Inner Proximity,, Proximity ©MsJS 




Negate Volume 0 /tv'Ja— ^©rtilj^' Inner Proximity i: Negate Volume 
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Multiply Alpha 

!Rft©a*C(5i;-C»7-7>^a)7;W7*tffifflU, Brush ©7Jl/77fcH*U*to 

Replace Color 

Brush *7-*7>^a)*7-T*#ilASTo 

Multiply Depth 

Brush G)r}gfi!!igEJSjI7i{7hfcmirUSto Brush 07tf- r ! C(5i;-CT'f^U-f7i:aa)tt$W*-p#Sto 

Smudge l££ 

Smudged ON IZtSfc, Brush ^SiB#lZij—7i^±©fe^r^>S/(CtS)J(tiL<lir7.=7j)t5«J:?lC&0Sto C©I7i{7 hCD&Ste 
"Smudge Strength" TTJ/tf'ffr'DlS^'C-^To 

Smudge tf'ON IZ&oTt^t, Brush liffiffi(MOhI7i7h£fTl^To tL^2/"^7*X0*tLfcl^Ji#tt, 7JI/77S 0 |ZU"C<€$ 
l\> St. Smudge fc-*f (Z "Erase" *^Sa>ftttfflt5C4:t»"C*Sto 



Waves ;f*Jl 




Brush Waves ;f*Jl, 



CflWttJW* Brush 0 "Wave" +t-7i7A0i;#£p8t30ICtemrf 0 

"Wave Type" *Za-T\ Brush tf»a>»>5aU-2/ayC«v&I7i5 h£#*30fr£gWT3Ci:tf"C-£STo ^©TlZtt-OCOiffl^UiHS 
Factor 

Brush © "depth" ^v=aU-va>(Zt' , n^l^^<>5!]^^-^^?.^iS^LSto £©fiTC Brush tf7WzT(f3ttfc9£3l£±(f3ZfcfcT-£ 
C/amp Waves 

mzte Brush ^ffi(zgg<1t-7i7f*3lZA0, 2/SaU-$/a>fl^U<63Ctatfl5DS*. C©^^^fflt5CfcT\ -£0;££lc§;«£ 

£61140© "Wave Type" ^$/a>tffiJffl pJ^T-to 
Depf/? Change 

Zartr?*J&ti.* Brush ®^-7i7xfc©*ift!!a)gi?^r^ot jB#^T-5K$o<5J:9(CLSto Brush ^©^Srfenii. f£#ia&9£1± 

/Vo 

ZWJtfkQ "Factor" SteffltSCfcT", !^«J:96^2;i{7hW»t5l*a)raitj^lU^*i;C^jaT**to 
Obstacle 

&ft&B#, ^(C-£0i;#£+t-7i7lZ-5-;trf 0 ;J$fe-® Brush 5-f7"U'S^L^to fc€U Brush MSon****, ;j£v=aU-va> 
7JUd"'JXAa)14aa)m^lCj:0^g«r<|S*j^-7i7xlC±^L*to 

Force 

to 

Fteflecf On/y 
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Dynamic Paint Canvas 




Canvas (DM y)U-)l 



Canvas OMW/ttJUZtt, >ht>-7i^© 1 J7.h^&0Sto Ctlb<W-7i*li. S^WIZli^ > hflU^T', ?tl£tl&liL 

+7-717 w/7*-?>;>htf3Di:a-r^£7ui^ 

?iy77t^77ia+7-7i7£77T^7lCt3 + J^ 

*©T"Cli, ++-7i7M7CT;i££i:, n a p8t5-f 5>^0lS^5pgtS^"r^tc 

• Image Sequences (JlSil^) 0 JT-fjhS^-f^ htf UV HHStlfcM^T'f Jl/S* ai*IZ|6^$ntlS«ST"^JiJtL*to 

• Vertex(TI£) 0 ^±=y7^f>r-tfSf£ Mesh ©Hj&r-SSIifELSto JISJIIi'tW^h+^alCteiNtetU fcL-Ca*"W**. fe 
€U Vertex Level fc&ffitSKtt, >l?»S'aft*<^MMt*jWRfl J *D*t 0 

Quality IS^T-li, M©Mff (Image Sequenceffl)t Anti-Aliasing(7>5 : I l J7v>^)^iJllKr#^to 

*UT, +J-7i7*0«ig^i& (Start) fcf!7 (End)7U-A. VttM (Sub-steps) 3££18:£T-£i:to Sub-steps I^U-APBll^QTir^'J 
Advanced /fcJU 



▼ Dynamic Pair 






Surface Type: 


Paint 




Wetmap drying: 






Dry Time: 300 




B Dissolve: 






Time: 300 ) «H 


Brush Group: 






12 ID; 



Canvas advanced y t^-JU 
"Advanced" /t*Jl/Ctt* tf-7i7Wfc§SSI*3iS:££llSg"C-#3:*o 

• Paint 

• Displace 

• Waves 

• Weight 

Dissolve 
S/i/s/7 Group 

Paint 
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toh7*y^(Wetmap)li, Wetness >H«^fbtS6H0)lil*"Ctp filig^lomTfcQ, Jltt^tftlvciA**, 3^. U>^'J 
^ffl©^{7fcUTffiffl$tl*tc lKO^©r^>hI7i0hJtt, toh^>h©*f^fflUSt 0 



Displace 




Displace Surface 



a?)M70+J-7i7li. Brush *7'vi7 hfc(Dgftll0gE$Sm*L*to 

Displace* fttfftj'g&S&ilSJtft* *JS(3 : Efy77'f 77^7^0 Dynamic Paint <77^7©^rSmoothj ; Ef'f77'l'7£iI 



Waves 




Waves +t-7i7 



^D+t-7i7$"f 7(2, hL^^ODt-'TaV^figUSto Displace CDdz^C, Wave +t-7i7fc Brush 0fgfl4;£Jf £ Brush 

Open Borders 

Timescale 

Speed 

Damping 

Spring 
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ft%J?i/m}&®fo®Wl£tf&1$lZ^$felZU2>Zl:fttoi)£t 0 iiS, Wave 0) Speed ^ N Brush CD "wave factor", 36E*?Sa / tf- 
7x*©jB&j££/h£<t3fclM,*T-Lj:7o 



Weight 




Weight +7-7x7 



Ztll* Vertex 7*-79hT-CDaMs&fflRl&fc\ ft&lfc +7-7x794 7rt 0 ftfe© Blender Otf ^7747^y-Jl/r&fflT"£3TI,60i4 Hfllr-? 
C^Tip 

Weight ■y—7x7T-(i#'5i^ MiGMaHttJtfciUk-XETJM, "proximity" K-7,0) Brush S&ffltSCfcfc* 3SIL£?o 



Output )U-)\, 




Canvas output M^-JU 

"Output" )U-)lT-[t. +7-7x7 / \0 J £0)$nll0tti jiJj7&'%M&T"££to panel you can adjust how surface outputs it's results. 

"Vertex" 7*-^r-0+j-7i7T1i, fS£££j£t3>tf&0 Mesh ?-*KV(tf-7i>WMf Color/ Weight) fiiRT?** to [+]/[- 



"Image Sequence" +j-7x701f£, 2>rilV b-fVji:. ftjlly^ktUMt^TMV'k 77<JU€, 
Effects ;UJl/ 





Canvas effects A^-Jl- 



Ztllot "Paint" M ym0)ftft\timmT-t o Canvas +j-7x7±£7Z*-ya>£±fdcLrr o 
Spread 



Dr/p 



Blender 07*- 77-f-JI/ h"^ Gravity, Velocity fc s a-+/I££Lfc§;#Jt (Influence mt£$n£75 ft!-. ^Vh^ft^to 



Sfoffifc 

Spread fc Drip 17x7 htt "wet paint" 0&fK#£g(^ *-f > \'tfm<£±tt£T-®Wi1f&*\zm<U J 0£to 
Cache ;t*Jl# 
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Canvas cache )\%-)\/ 

ZmiVf-MHSfc "vertex" 7a— 7iXWMMfcij5fctlS*. *«f >h+^f2/aa»WSfc^-f(7tttffl"C**t. 
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Converting Game Engine Physics 

tvo Ut???*-7[,-h£WX\js *»M0iMrtrJ>5aU- h*3 F-Curve ©B»ZKfflliitaci:*T?**W» Blender V-hjy*fr® 
ysmf&WZ&mzgmT-mbZlztfc-ZSto 1^0 Blender izli. Blender y-AT?IB^Ut7Z^-S/a>S Blender ©7Z^-i/a>*-7U- 

7Z^-va>©IBfi(i Game(y-A) » Record Animation(7Z*-va>£Ic , ii) "Cm^t „ ISIIUfe7Z^-va>li Alt+A T"S£T-£S?o 




I ftoUl* From Ntxrrxl 
I NoSlnpng 

I AnvctropK f ficlKm 



I 




Damping 

[ Translation 0 040 1 


M.i.,mimi C OOC 
Lock Translation: 

■ x 

■v 

• z 


] £ p »y,on 0 100 ' 

Lock Rotation: 
• « 

■ r 
■z 


▼ Cf Coflision Bounds 




to 
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va> r-^*>?(Motion tracking) li Blender rfr U*JfflT-#3«m&ofcJ$ffi-eTo ^€^16* T\ SIS h^*>?0X*lflM 

^-va>r-^*>?l;tJIi£0 SVN Trunk T~mmm^\ 2.61 l J l J-^l^#^n5^"C'Lj:? 0 t^T07^r-7^-Arf 7*^r-rMi5Jt£"U\ * 
^TOIIS Blender T'fiJfflT^g.^- va> h^^>^ffi^-JI/0)SeWa)ffif^T:to 

2Dh^*>?©&BUW"(^^ 

£M (Focal Length) ©lit, m#a> r 3$Jl (Strength) &%\%ZtmWT-f 0 

m*S§Hli^^©IS^tL<IS EXIF frbLmmtZZ.ti?-C^ti*hj - Blender fllZl^IilT'^-JWi&l WT D LfrU 

^'J-7A»JKGrease Pencil) ■£&mtZZ.tb-C^$t - Poly Line ^v^fflLTM0±I^E^fc(l'L^fel^fS^. distortion fit 
^{Z^ttm^Vrt^-vayt^m-V-fifett. OpenCV 0) Grid Calibration SOrTf „ OpenCV lilHlD^Ef Jl/£ 

^^E-S/aXDfM 



trcs mz{tWLm&%0)M.tc3%hot&<t%tdto* l3*7fr*mWZ£mitttZ>!i!>Wff&ZZ.tt,&r)£to2D Stabilization ^fiJfflL. 

WiCtt*t»>->»rtt5fc«)a)«UlV- K^mofr3>i|?*;$-CifllP*ri*Ufco 2D^t^iZ-va>(Stabilize 2D) s £#MjE 
W- RLens Distortion)tf&0. Wi3il^M~C'£rf 0 

&fc5©ToDO lUHCfcOSttf* lXofrCD9-JM*$£ Blender -QWmx-Zttho giSfctJ&UTI^&lVDIi* 0$e^^-7^I/5'J>^; *7 
Movie Clip lT-f5 

Hfc/utCD€-2^>K^+>!^-JW4, Movie Clip lT-f$fcl^lT-f$tHH&*n,-Cl^to Rft, K^+^CHtSHUein^-JU 
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2 UV*rjo»E*or 



—2.— 



Movie Clip If ^iCtJOIf *fcB# x 'f>$-7x<^l*aT©«t9(C^J0#^0it« 



Movie Clip Editor 7i"f 7. 

• Movie Clip T.t4'W\*j9(D Open #5>£j£fflT5 

• Clip » Open ^Za-^ffltS 

Movie Clip If^TIi K®77-f Image Sequence) 0M#<JH£ffl"C££1" o fcLili 

o€lt*iJIS!!j<fe0StoS^©l»^i¥liii^cLriS*PLTL^Itntf60i1*/uo 

efSMlhtftf Movie Clip If ^iZi^i^rVcb, -f >*-7i-f7Jr>ffeftyt*JUtf«*$ft*to 




9U3CttrMlAfcBta) Movie Clip IfV5 

5fmV){zW^Zb$tcl\(J)?th\ lOvVMl (Camera Solver) li, ^£lw#i]$tlfe30G>7f ^T^/S^tlTl^to 

• Bfe&©2D h^VT' 

• a^GJfiiUK v->IBS, 

Movie Clip If-f^rtro^-Jl/li^ffl^tlS^f^crtlC^I-tbtlTfeO, 2D K7f *X^g(W?tai*t» 'f^-7i-f7x* t S/->iBS^-JI/fcz:o 
5?ICfe3Cfclifc93H±A/ 0 *R1±m*£ftZ>y-lUDj]T IPJtt, Ir<r*a>'VS#Cfc3 Mode ;d-"C3EjET"#£?-o 



I 



tion 



ft Distortion 
f Reconstruction 
*S Tracking 
Tracking 



Movie Clip If Mode ^ 



Details, info, download: http://amrc.altervista.org 



Page 925 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - WJ>9 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Tracking t-R?!** ^v*y9t1l^mftlzm&tZy-)imhm*Zft3:t o 1)^m%iV-)WZZ\ZfoZ>(J)\$. Mtft'ik. xfeomsim 

Tracking t- FT-mm ali&tiy-ll 
Markers ;t*Jt 

• Add Marker and MoveTKb-Sli, llTUL^-J-^7^^iaiZS^(C0li^(i^>a)T. mm&lTitefoDtt hti\ zn\ZW)itt 
fe, <J Enter fc Space fc7-A-fl){igjfc£(;H£ffl"C"££To 

fc€, Ctrl LMB >J£&fflU 7-£-£iSfgB^0±(ca<73 tf^T-t 0 C0va- r-A'>r-"C-(i<7'J^Lfei4S(Z^-*-SS§*to fcfc. 
7077tf'9>£gf-f £T\ 7-£Hia£707^K]rMU:0. r^^Wfa-^StohtHKfflU 7-*-Mg©*SJ££:i>hP-JI/* 

• Detect Features #*U-*tt, K[*yY?\^k®ft&&ttffl5mt*TW&\js &$m&[Z?-1]-%mZ5t o Cffl^U-$ttflfeffl 

Placement li s 7-*-SS<^r5f§3>r*P-Jl/tSCD(^fflLSto f 7*JI/hrii7b-A£f*lZiifln$ftrf tf» flU-a/OSM 
T'^^niESltUr^^lZtS^^Bl^i:, 7-i-li^(7)|S/vt"I l J7l^©^^M<Zi:fcT^^to Ctltf "Inside Grease Pencil" (J)M 

^fes 3££l-fti^®lU7(*^A£itl£li]*K C0)I l J7©^ffliJlZ7-A-Sa<CfcfcT?#*to Drift" "Outside Grease Pencil" CMttfFCto 
Margin [t s Wfc(0tiMt±&Zhte-1]-<J)ym%Z]y\*Q-)l,[ J £t o fcL7-A-tf®fc©^£ifit£3fc % t<t VjvWJK. fcft 
Trackability li, 7-A-fiBSB#©§/J^h^>7"prffitEfflSftiJISL*to C©f£lift&£#^7JI/:^A£«fc3fc©T\ «*ltt(c 

Distance T\ BBS£n57-A-FBl©E'hS§SI£££l££L£1-o 7-A-tffei:^ICiat^Siif5flcSfrtl§©^RfiC©IC^T-t (Z 

• Delete Track I*. gg/u"e?0^t<0^U-$T\ giRStlfct^T© K^*MI8JU*to 

Track ;\*JU 

o 17U-AHU 
o jffiJII^lR] 
° li^fS] 
o 17U-A& 

C©^b-9li^5Et5 Tracking Settings /t*JI/0>Rj£Ctt#L3;* o 

fcUII^flG>i£2fr c P> 7JU'UX^Ko^(D7-*-(DiiS!ir^^lAUttiiLtli^, Ztlb* OFF IZU 

i^Lrf 0 7JUP"'J7CA!!j ? 7U-Art0iiB|i+t^SjCUfcfciILfeii^, OFF (Zli£ft?\ MiU^-hX-(D^m^0>MA^Sm 

• Clear After SU>h7U-A c i:O^0iH : R*(Z)^:r-^7"C\ itlt^-7U-^A^Tt)tlt7-*-5^JI^LSto 

• Clear Before })b> h7b-U:0M©;ii}R't J ©:£: r-^7T\ iiS|ii:*-7U-ASA WtDtlfc^-A-SNiJI^OSt o 

• Clear>bU>h7U-i*felH0S^*©#h ; 7^6, ?^T©7-S-£7'J7l,rf 0 

• Join^U-^li. il^*03>h^7^-oM^L^t o SW*©h^7lZlil^U7U-AT:Aii©i&K|i$nt. fcUtt*-7l/-AW* 

Solve ;t*JI/ 

Camera Motion **U-$tt* G*&±lZfc3l-*T0> h»7fc, CO;t^l/"C"*l^$tlfe-OCD*-7U-AS^ffiUs fl^t-^SflfUf 
(Solve) Lit. L^<OiN&3R*#tf*0*t« 

• ffi*-7b-Alziig<£8o©&S©h^7tf&3Cfc 

• ca)z:oa)^-7U-Araic^Li^MS!i^^&SCfctfll*L^ 

j&tfrff £**T±*<lMtH!, Reprojection(SJS^)l7-tf-T'>7*>-*>a>7x / <-7vfc Movie Clip If -f50^lzg^$tlit o 
Reprojectionl^-tli, Bfc^±(Cig^Lfe, #h^7frbSfll^$tlt3D<4ai:, h^7®7E©figttDieSi©¥l$ir*o 
Reprojection l7-l*0.3*3ir(ijEfiS6SS^'Cfe r J» 0.3~3.0r*eftffllZir^9SI^IZt\L^Wfrt3nTt^Zfc$Sl*L*to 3«t0± 
©fitT-li, L^O^h^7St.otjEfiSlZaiai-rS^^fe5, t»L<tt Focal Length(*£j£S§JSi)fii^ Distortion Coefficient(M*&l&) ©fx 

Refine ^7va>T\ »*f*(C , J77-fVt^t^-$€4t^'C^t 0 CWWJTPf **7©ft14£J:<*n6&(,^£^ VJWtiflMflHS 
ILtS^, IEU^£j|Olt3a>£5fclfc1"3'CUfc3o (lR;i:intrinsics^tttlRLTl^t -Yamvam ) 

Cleanup A* Jl/ 
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z©/t*JW;:te-o©:t/<t^^ 

ciip;t*n. 

^©yt^JKSiliS, mm^O0W^m^O^TO3D\f3.-(D^mt[ J Tm^t^^\y-'? Set as background | tf-oW^t o ^*©3D 
\l3.-mi\ fclXli Movie Clip IfV'5^7J^^ l J->"Cf^^nl:t^2.^^(JMfc^^0^^^/uo 

Tracking KT-ffifflnlHlfe^P^T-f 

Grease Pencil /t*Jl> 

«©?U-;^>vJI,;t*JI/r, frU^ 



Objects /t*Jl- 




Movie Clip If-f5 
0 Objects 



KT^yVzO WbttyVkfRtiHZlfr&mT-ZtVhjo ZtihOi^VxO Hi Follow Track t Object Solver HVT.hUO hfr6#Ht3Cfctf 
T-£*t 0 Follow Track Bt7*JU KCtt Camera h£&fflUSto 

m'Aotc^VzO HZ VMif&to ■ K^rXTStVC LSofeJi^tt , Track » Copy Tracks k Track » Paste Tracks fc&ffl U , m<DXJ 9 Jx9 



Track/?*JI> 




Movie Clip If -f5 
0 Track ;t*Jl/ 



fttD£, f^&45ttCCWt*JUCM"e*£1". hT^sfitt Follow Track H^hUOr-flJ:?!^ ^yt>(/f-$kttCBlU7tU>!7t5a)C:tt 

i©Ks©i^7t?9>ii, h5-j^*p^L.*t, h^^oDP^iZcto, t^zommt^mttm^t 0 zmt^jbtci^mmz^ziEmiz^ 
^^nr^^o^mizmmLz^^mmzRiL^to 

kU7>£- (Anchor) tfteffl^nrimiiC® 
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y[s\i3.-^vT^(DT0)>\^mmT\ ^\y\fn.-^VxMm(o^^^<^tt (i&mt-ooTkw-mi-smziizitt) „ 

ftltli^A^- (Custom Color) t^flD^'Jt^hT'to Ctlli Movie Clip lf-f$fc3Dfa-"Cffiffi$tlS, t7#JI* Y0)?-1}-lo-*W%W&. 
S/tfjEfcttffltSCta&W, Select Grouped *7-"Ch^f!7a)^JI/-^iM^t5CfcfeT"^*to 

Camera Data/U-Jl 

CCWttJHZttRft Movie Clip IrV5T'll»*©»ilJ$0*¥t5©lZ^ffl$tl5^^^©±T©iS^^OStc 

U ^M$t (Distortion Coefficient) ^m^<£ (Principal point) ©«fc?&|g£l*7Ufc9MCIi£g:nTfcb?\ W^Mztfr-tttfBLTlvrfclft 

• Focal Length IS, X^fiOSiMtfffii^nfe^iEJKrto mm fct^tJI/Clt^nTftT-r „ *JS0±1£, m&$mit mm Tttfs 

• Sensor Width to^rtG) CCD iz>WITt 0 ^©IIIS^CMt^Wc&OiTo 

• Pixel Aspect Ratio I*, CCD t>+W>?tJI/07;W hJtTto aZ)Mk;W70tt^»r*Q5^tfr^ttf', teHtSC**?** 
to #J*IS", B**(i1920xl080fel^, Hit § WS1280*1080®il£, tf^i2;i/O)77^hJtl*JUT0«J:olZfi:OSt . 

1920 / 1280 = 1.5 

• Optical Center IS, ^rtr^ffl^tlTL^U^Xffljt^Wfe + OTto jS<foD*ibfcHD&CD"P*#» (XOfrflMJfc 

73490)T0) Canter l ^>^U'^LT<fegfU, 

• Undistortion K1, K2and K3 IS, tt)®0tif$T'^i;5.U>X©^^^liiEt§0(C^ffl$n§^IJ{rt o SHEZeMttt Distortion t- 

Display ;t*Jl> 

ZflW t*JUCl* Movie Clip Ir-f$l*!C**$tlS#i*a> hPHUT3t*T©i&£tf£3:tl"a\i;t 0 

• R,G,BfcB/Wfi9>(-S±)li.7U-Z*7W?aHC&ffl^ 

• Pattern IS, r-^©;t9->lU7l;:£W5^03l^£ OFF lC*3fl)IH$fflT-£i:*o Movie Clip 0>£a-£J:0J£lBl::U tth,£ltl> 

• Search IS, h7S#©1t-?lU7ll£ifct33£fl2©^£ OFF EtSflWCttfln***. Movie Clip ffltfa-frWilBJllZU iftlEttW 

• Pyramid tt**tfit»ofcfe*lMf759r ; l^yi***T?#5J5U:LS1 , o tf^KIIOlvCte Tracking Settings iWKDtOyayClk^ 

• Track Path i: Length IS , H7?r!WMBlHWI***3>hP-^U*t. -O07L— AflaMcag L£, h^vOOftWlZ&l&itT-ZttfeT- 

• Disabled Tracks tt, AU>h7U-AT OFF lC&oT^St^T©r-^^ll-t*5J:?lZLSto -tllS h^>tf*H-#£fSJ£T?frfcft"C 
l^B#, t'a-^B(ZU, □>hP-JI/L^t<t5©ICfi!fiJT-to 

• Bundles ISK)ilW;>7fi?Ml^ffl?3«, ^©«t9lC»i^L*t ^h^ro^^ftlfeMSiilil^U^lclg^uaLs 
^tLTa^LSto ^©feliS^$tlfe^filfc7ca)^ffi©S§Stlztt#L. fcU *$HfiWtllfll*U:. t9"C&lt*lB*C60*t, Zhlto 

• Names and Status IS, h^ffl^Sfrfc, *ffl#3E(*-7b-Atfoi*fe(Keyframed)» OFF(disabled) , h^*>?$tlfc(Tracked), 
M^(Estimated)) Urf „ ilfR*© r»^©£ll(rfc#&tfS^£tt£* „ 

• Compact Markers 0 7-A-©^^^;£(IIL^fcllfe©a®fe)lifcfA;6lfti*±rfc(MBtM^r) h^W^SJ^EfcoTl^To 

• Grease pencil IS, ^U-7^>yJl/a)7r-P-^©g^t#/S^^Tt^^9^SP*L$to 

• Mute IS, KII7U-i^ft0a^£lt©ea£Jfcl^ML, ^M&^W'fffrtlfc , ^<iiS$tlTU3&Ur-^^S^O(-tS0) 

• Grid (Distortion =E- h"®*) IS, ^^©iEi^^f^lz^^tfJKDf^^-^^t^U^K^a^Ltto Ktt^ft+vWb-SaX!/ 

• Manual Calibration (Distortion Y0)<h) IS , 

^U-^^^yJ^r-P-^fflO^^tf'JKDistortion model) £ML**o Cfflt^S/aXi^ift+vU^U-i/a^tT^roiCtS^Sto ^©7 
P 1 7©¥Mfl IS & B ft fit L * T o 

• Stable (Reconstruction t- h"©*)o aZ)tf7vEi>IS^cp©7U-A£2D stabilization IS^©iJS^7.*to ZftttMKDMStt 

• Lock to Selection If £kUISii»>B#, ^BWft*lcftfc0» Sfltpflh^fclf •f^0|5]i;7^ l J->feMlza^U^to C®#7$/a>li 
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• Display Aspect Ratio \tm.^O>77A0 r-i±0*ML3rf 0 £»Mffi7Pt7(clii;#L£ti/vo 

Tracking Settings 



Adjust Frames IS, £©;f$->5£i&$tt3fr£:]>m-JI/U feLM^&trC'&S&b. *©7U-Afrb©;t9->tfitl&£n£?o lilTlCfcoi: 

• *-7U-A*ftTfcnfc h^7©&37U-Afrbf*J$£nfc®fco C0i£5£(;j: ( H^l-tJiDjB^tlTlW'JS^-JW^-MZBff-SEtS 
^^^5ftlfeB#lz^tS pr^tt^*0*to C©J:56RStt» Adjust Frames 0 lJIiS£$ftTl*fci§£IZ&ffl$tl3:T 

CCWS&REtt, Adjust Frames 1 iJZRESftfcif^t&fliSnSTo 
Adjust Frames 1 «M*#ltfi£© h^^-©^K(i, Adjust Frames 7b- ASIC h^ffl©*-7U-Atf'fFJ££tU *-7L—Atf*Tfc 

Speed li. Ji^h^^ffliiS^^hP-JUtSaXz^fflr-^Sto Z<D*l*sa % M h^^T^HIzMfcf^tt"^ miCh^^VWiEfiS 
lZtTt3nTl^^^«t^ltS€(-tlcS35:^Stol5i:A/if©ii^. h^*>7"li l J7Jl/9'f AS±«t0^irllZii<fT*Dtls H^tfftSfrbtn 
JfitoTl^CDCSt^CDttKLOTto C©J:?fei§^ Speeds Double fcUli HalfllR^U ^oa>7U-AC!)r^+>^*Catl*Jnjttl 

Frames Limit li % Track Sequence tf^U-Stf^tftlTl^KL tftlCbLWU-A^h^Rl^^^ hP-JI/L£? 0 Track Sequence * 
*U-$/a:/tt£, ft* Frames Limit 7U-A, -tit r-^©tn©5SiSi:lf mz&tttt 0 

Margin li. h^««©JtH0)jfi<lz60t^B#IZ, h^7£ OFF [Zt*0)iZ&mT:$£t o CCD^-ftf!*, ^tJI/SBrcrifit cfSJEStjfc 

KLT tracker 



KLT tracker li. T7^)lbT^m^n^>7)^JXLVt 0 *¥<DftWi&<Dmtt<DW>ttb?v9^mT-to If^Kr^^/tfflrffiJBLTfeO, C 
nii^©«t9lzi!if^LSto 7JI/d ,| JXAIi^i*Wfe : E-S/a>a)73lRl&^0|-tSt«), /t$->J:0**61B{ft*K7?r5USto S*D© 
7xT^b<iS^^0a*. £*SM6teS©*fJ££iStf>Sfctf). '>L^$«)©®«$h^7L*to cniiMSfr^ltTfrfctli:* <> C©h^F> 
VQZTrt&A* Pyramid Level *75/a>fcl5li;T\ *A£b^m*7J07T->7TmW3tfc9. r-^^liSfcSL^Sf Kb^l/T-ecOS 

tr-?iu7i*Mi^9Kb^i/j:9*£<^^ 

SADtracker *75»a> 



#7f^Cfel^, SAD tracker l*tf-?l'J7£#fl**U ^OibCDMLtt. h^>7"*©^$->lzSt<eit;t$->S^O(t*to Ctl 
iZRftfclfcT, SADIi-OCD^^^bflfelZh^SHItfUrLSL^to 

Correlation li, fic^h^>WjS*LT^5fc*fets -O0;^->r B 1©^F^M^©M1ii^toSto OT£<fflRH«^l*Cfctt"*U 
lT-^^lzffi|||i^lZifcSCfc$iSi*U*to 

-OMtffcOSTo SIS* 16x16©!f#Sfc0*ijif^USto 

Marker 



Proxy / Timecode ;t*JI/ 
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USan 




Movie Clip If 4$ 
faO) Proxy/ 
Timecode 



^(DlWUZttyuOyJ *-y( Proxy Imaged WlWOM LZ\- K (Timecode) iZfemZXittJvaytfmSt „ 

-JU9 : M*-yT\ Movie Clip It <$fiU£MJf TiIft£S^t3Zttf'r££-f o Ztlia'J>&^ RAM lfi)7-»74K^tfl)hT)^^ff 

ft^04O0?r^v3>li % ±f$.t%yn9y'< t-yOmtfzZt^tZOlZfemitt o 5t£. *UvtJI/+MX025%, 50%, 75%, 100%tf'fF 
/ST'^to 100%0+M X© Proxy (3, fH- TO&frofc, iin£7b-A£#kftMlZl$ffl"e££T 0 

Build Undistorted li. ^P^W^-^l/tftf^/vWfcl^^ znict^A/Cl^l^i 

^f&ZfttcyQOyJ t-ytt, JPEG ^fflLXI>3- KStU JPEG D-TvOO&mt. Quality X^ ^J;o"Cll> hP-J^tlTL^to 

f"7^JI/R'li, £f££ft/ct^T©:^M*-v(a, <7c0A^©;U>/BL_proxy/<7 l >^>7^J^'(^M$nSt*\ Z0i§FJT& Proxy 
Custom Directory *^>a>£Mt§ZtT'¥ircl££r££-f o 

Rebuild ProxyJ 13, ±rl£££ftfc?*T0+MX©:^M*- vt. ^"C^fflr^^^-f AH- KSHMLrTo 

Use Timecode Index li. Kli77^JK^ffl"C'#(^UTJ;<^ffl?n)^to &*MZ,>MLZ]- myls-Lfi&mZm&itlu.m&Zmm 

to JW^fca-r ^icjioTict, mm^uz\- KTix^iz&sztt&orr 0 

Proxy Render Size mmz&m£ftZ7n9yy<(X0)ffimm&Jkth5t „ tL Render Undistorted tf|£5i£nfci#£, SfclifcES 
tl"CL^5^*a)6L^U-Afrb'fy-i/^fi)cLSto tLHt^P^v^^^tlTL^LMi^, U^'U^+MXtt "No proxy, full render tiS 

Reconstruction t- FCVM9tt69-JI> 




Proxy / Movie clip 
IrV$l*lffl2D 
Stabilization ;U-Jl/ 



Reconstruction hT-fi]fflnJ8fcfcffrfcfeA*JI/(;:, 2D stabilization /t*Jl/tf&9£to 
C®/t*JWot*>3yh0>2D7$l^1^ 

£*DIZ* a*7ffl*/*>?^ftB£M^ Kts^IUH 

B#lZliW : 7a)S/»^^^lzMiEtSje5'Sft s fel^t^&0Sto */ufe*i£. Location Influence tf{$fflT-££t 0 

^^»L0$eL. ZQlM&tfmTMlKl^Zt&foVtta Stabilize Rotation *^Sa>ttC0Hitft*tjEt5t»arcto CtlfciS^t 
fclfbtU 7K¥l7ltZ©|,|^t0^Jt^B^t*lZ;go"C-^lZ^cnito *©Bjft& (zM£n30$EMli, Rotation Influence Til In T £ 

Autoscale tJU&1W)+ ^©I!*&IZCtt£affl?3dl&CD&#®^^ MtXTfr-toTTO*-* 
P>hP-Jl/T2>*7va> (Maximal Scale) t^CDMlziifflt§^-Jl/M©^va>(Scale Influence) hWtto 
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• Blender Internal (Blender l*]j§S) 

• Cycles 

9-9, U>*-77-Mrenderferm)£fimTiS«^ 
SCHttt Blender fl)£«!fii£, C0)*T?gfcWLi;Tp 

Blender (Z&ftjl0U>^>?I>y>tf&9£To iS&fcUV^-T?, ?3K!J^tn(;mi^££&rf 0 fc?fci£Jtfe}iiIi*ifi6£J#^ ti±20 
1t##lfe© Blender a-tf-tt, WM&1i(!)X%<WZ% PC ^oTL^to CG (CfcVCU^'U^te, CPU ^ T-f7^m£;§7K®ct^ 

tt±iittMzm^jyyBymi£tfmmzftzitt 0 ^cM-vm Render )wuz&z±w**y vBymmmi. m^mkmw 

nm 

mfeOy-yZisyWyytZa^ Render(U>#-) )\^MZh^y^Z\yn%(T> Render( U^-) \ my£Wtt\ F12 S^l^To U^'J^ 

ft!II37^H>-3£© Animation( 7zy-i/a» [ 7t^>5ffl ttftfttto Output (ttSJOf-rU^HJIC. lt:£Lfc77^M^~e^£ft£-ro ffi^tt 
-iI©7U-Aiif££:UTaj;>] Lrr „ SMi ^ 7z*-va> £z"K<££^o 

mmt Dimensions (^f;£) m^l/C"*t£U£^;rC^#U>?^rf o 

1. v->l*l(^t^T0^'yi^r-^OSt 

2. y-yizmm^z^t 

3. a^SIEgirf 

4. TTsHUHiSftOrTo mmtL-Z'fthm^Mtttcti). yy^TVW^W hU-*fetr£*£, 25% CbLW^XT'U^U^'L^-r 

5. ^WJUT^^V^fteB^roiSStP^^^t^t 

7. If IEffip/r£f&*(C'>£<l,T, /c'/v^c/virSp^S&^JWX^li^U^'U^'L^to ;H3tB#p B 1fet&*lZfi<£93;t 

8. W&ZtimbZt 

zwmmzffemzvftif. [sy$^mffl±m : Mhtztffvttt 0 cpu ©fijo^riciiLKo^u^waDOSto 

L^JU „ 7Jl/^370 CPU tf&tttf, 7sUyKlfc£Wr£: Blender IS ^©$10 CPU ^y ^)y 0)ti M-iZ^l^t 0 

ua;jl,2 0 lan izK^ofe sij© pc mm^m. ^miiv-uctiz^mt^zttK^t 0 $mz ioqiv-loij- t-vay-zvy^yy 

tZUhs l^flJf PC miSfoUf. 1 ^glZ7U-A 1-40. 2^@(Z 41-80, tt^fcM^lZ^lL^to ^cfcOill^ PC llli, J&lZ'J? 

&tolC7L-A£fJ9M3-CC<£'£l\ LAN MW^iliZlt. .blend 77^©&37*Jl/#-££;ff K^f H'lZl^L^t (t^^vG^^SP 
T'WJUli Pack(;t>^/ffla) L"C&<<ftgtf&9rr)o =& PC T? Blender ££BK]L, Z(J) .blend 77^l/£P»1#rT 0 PC Z"d::P^#}«§77b-A 
ZmfcL-ClsyWyyZffltelSthK .blend 77^Jl/0ft#lim3m tt^A°7l;i^tt/U£lt£tntf; U>? l J>7''Lfc7b-.ZAli7ft 

7>pc i^fs#$n2.rLct?o 

IAJI/ 3 D WAN U>#U>^7?0:tf'r£i:To .blend 77'OKPack UfcttssT" ! )£09-*^£:frLT;*-JI/fr77^l/£;fffr Verse-Share 
tltt\ Z.O)jD>£Vtf n t>tZ>Z\ttfV££to 

UA;jl,4 0 U^'-77-L©t)— fTx^^fflT^^-To BURP (Big and Ugly Rendering Project) (D^oU^yV-yj-LV-riMZmm'MnZftT 
Uito .blend77'0l/£y-.ll/U'&3£:. U>#U>7"(aif PC (ZfJOSbn^to BURP ^0iJICtHLt0li^©+t-t:'7«*4T\ Blender 

□.-+f-T"&3£*0 pc £ boinc mmv99^oymm?&mtz>tci!t)T:to i&m-riMffcmmmm^, femmnm^'noT^ 
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Some Render Pipeline Possibilices 




Blender ia*3O0&£Ucb>^W^ 
• y-frytr-CVSE) 

4£»$/->£l£gL ifctttflHTMJI/Stf-LT Blender fcrofc If. UV^SftSCfcfcT^to &v->l*U>#-U^-£^#c>^:tfr 
flDJIitiEttfen**. =l>7ttyT<>9'i:v-^>+t-»y>ti^b, ®fc(*£&MfcU:/*U>?$£mfcLTa^£ft£ro 

Compositing Oyf^Jr^) fl***M*S, U^-KV-li^^^^-lZiibtl^to y-hT*SMMriMfcl/C» &?FJrMffi£ Composite ttj 
^l^iiOito fclXI*. Sequence tffiMtti^>T s S}-\Z$k&t&t * 

Sequencer(v-^7>^-) *ftntt&6, □>Jl?2^-* s *a&63>JB2^-a>ISII^ *T8!lT-& tftlli7(7T'f7& U>$f-M'^-tf*/->rytr-a> 
Scene ^r-WlC^btl^to KT? VSE flORS&CLfeifeTHftiWTtltl, ftHttCWS^^JBroWflttnj^t. 

.blend 77^U^tt&0v->tf'&3^ ISI*'>L1i$f IZ&9rf 0 01*1*5/-:/ A fc*/-> B tf*«kb*t. Compositing *ftr£l&5, v~> B 0 
□>7t?$/$-|Zfe§ Render Layer y-H*y-> A 0U>^-U^V-^A^I^T"^to ^nii^7,h7Pt^$nXL^LNMff "U'fe§CdZ;±SL 

ttoTTT^JWZttAl/Cfelvc, v-> B ©H>7t?v'5-r^n^A^(^Ut Image Input y-Kftttl^t* 

EIC0T¥#I*, Blender fflffilfe^LTl^to 2/->A0, ^7 k h^Pi27.ODli$tlfe®^i:S!ia*IJjK^0U>^-L/'f-\'-S» $/-> B ty?>0)-O(D 

C9Lfc$J(* Blender SffioX"C^§CfcO)S/u©—SPlZia^S#/u 0 ^0S^^iifeTt^T©7r7ya>lCOUT^l>; &g©9-97P-P?f1#l0 
f]ftl!fc£*oT;<€$^o 

Render |££;t*JU 

lWfflb>iry>!?I>5^a^Sa>*MB» S&B^WlVS^^oTlvlxaiTO^Sa^ttllll*, t^T Render ^'IZ&Qg:?,, 
Render 

Layers 

(U-fV-) 

Hfr-jCi-Ctt, WV- Ceng) /fo (eng) S^ofeU>^'J>^ffl(D^S/3>«l^^fe0^to 
Dimensions 

(■+3*) 

Anti-Aliasing 
Motion Blur 



Details, info, download: http://amrc.altervista.org 



Page 932 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Add a new camera Blender JAwiki PDF Manual conversion by Marco Ardito 

{^-yayD'z)-) 

Shading 

(HfclgftLS) 

• Textures (f^f^) 

• Shadows (enq) (f$) 

• Subsurface Scattering (HBoTffrilL) 

• Environment Maps (enq) 

• Ray Tracing (en g) (H' hU-7.) 

• Color Management (fefjplMlE) 

• Alpha (7JI/77) 
Output 

cm*) 

Performance 

(/OtT-7>^) 

Post Processing 

(TtUr-^PtT.) 

Fields B SMflU^'U^ rfettftg^ 
Dithering (t^'M) tttf91zMl3:frL*t 0 

Edge Rendering S*aCL"C, ¥fll^fcU<liP5^IB3©S!i^S^SZi:tT:-#*to 
Stamp 

(»a5>7) 

Stamping SfgoT. U:/£U>tfLfc®fclZT*7h£afefc0s »(6»SC(PNG» JPEG fcjtf EXFO&b stamp ^f-Sfcii&ICAtlfcOT-f 
Bake 

Render Baking {7) ft. jjg^, fe©1fffifet , ©aJS©U>^ l J>^ll$i#t1*feT!7^V77-<JI/S^S«iSr-to Pii»I0I+3t£ 
Freestyle 

y\'-va>2.67 frb Blender lzrf]ffl$n"CL^, imm&)t}mM0)1tfo(D\sy9?-T"t 0 1¥U<(^ Freestyle £3f<fc"$lV 
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The Camera 

\t Blender ^blJ{t$U>^ l J>^t§¥IS^ttt?.^'viOR'-r o ^lib^'J^cM^ y-y^WAt^X^Ot^m^ 

Add a new camera 

€— K: Objects- K 
Ttx^h^F— : o ShiftA 

*Z:l-: Add(iifln) » Camera (J;*?) 

Objects- h"T" o ShiftA JfW7^Za-r Add » Camera ZMUSto 

Change active camera 

t-K: Object €-K 
7f^r-+-: CtrlO NumPad 




Panoramic Oty^tt) &miJ£§;£®oTv->£L>#U>?Li:to 




fell*? 

• Focal Lengthen 

mm^mt)V^'m^z~mmTi^. ^yxm^mm^t^^-^vmrnitt. w-'nmt t-wtm Focai 

Length IS £tf Orthographic Scale (¥fTS*W«W^(r-JWC*t)0*t. C0i££li*j;i : 7fr6jla.3^#a>*££ 

• Shift X/Y(X/Y£?6t) 

JW^CMtHJW^euSto fete Shift fiHimtg©^<4Slzffi>PtWfet,a)T\ ^BSKOJy^feStt^^it/uo LfctfVCMIi;: 

• Clipping Start/End (^UstftBH) 

^'JsGflBHtftJiL**. tEfflrtlCfeS^S/i^heittfb^U^nito Limits 5£&IZt5fca;i70*JI*S±£=o©ftfea) 

its? 

3D tfa- ^VK^ro^P/tr-fS/iJI/^CNJlutS^hPli: Orthographic/Perspective t> Clip Start/Clip End (DJioUWifetf&Ott o Zobtz 
Camera Presets 
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ToDo 

• Camera Presets 

• Sensor 



Depth of Field 




• Depth of Field TtJSfcSY 

Depth of Field Z&oTl^tZ. WUztD'yxOVtm^kmt o ^yx0W)y0t^t Distance (S6*t)fflNifi]fflT-£&< 

• Distance (SjSI) 

m&$mT-t e 1J^(DUn±\zn&0)-\-^~CB.^Zft$t „ Limits 1f£y)]T"til\t+^{Z%.XSVhj n Defocus Compositing 
Nodelengl&fflfc^frtiT&l^o 

Display 




• Limits ('J5fH 

• Mist(57.h) 

Mist(3i)G)M^SaSHM3ai<b/fS^lfbL*to t5fflli*^0)^tS|±lze^-Oa)^r^^$n*to Myst (7)i5fflli World © 
Mistt^va>"UlS^L^to 




• Safe Areas (-tz-7I'J7) 



• Sensor(iz>tt— ) 

• Name (€fu) 
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• Size(tMX) 

• Passepartout(n^) . Alpha (7^77) 

JltymmmZ Alpha ©IS^(zSo'L^Bg<L*to 
Composition Guides 

KP^^^^Za-frbfiJfflT-^S Composition Guides [tfc&<D$&fr±LT\Z®±Ltet o AaJSCMM Ftfmmz-Ztt: 

• Center 

• Center Diagonal 

• Thirds 

#a>*mnfn*H#«*sm3i#s*„ 

• Golden 

**«t#tt"c»iiu*t(#a>ia32Ur6, mifi&z*m o.6is a>tt«) 0 

• Golden Triangle A 

• Golden Triangle B 

• Harmonious Triangle A 

*TBfrb^±Bli:^ft^5l#s £±Pf^TKfrb?n?tk ftmO)&£x 0.618 fflfiiSl-i^l^to 

• Harmonious Triangle B 

Camera Navigation 

£'0ffiig<Wvim77T^^ 
Move active camera to view 

Object t-h" 
t^MP-: CtriAltO NumPad 

W^aiRL. (*^Ttt&<)3Dtra-taW0>tt1t^*filCIIifrUSto CtriAltO NumPad Sfftfcs **7tt«fc*filtfl^a>a!ji!UZ*fc1* 
Camera View Positioning 

^fa-r-^P/tT^ WKN)© View /t*JUu*3 Lock Camera to View ft*»tt*4:» W^ta-CDS* 3D tfa-jfl- hSlOtO)«J:5t 
*ffC**to JifFTJ&li 3D T»»*fT9fc*4:*ofc<ni:-Pto 

Roll, Pan, Dolly, and Track 
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RMB ±9 ] Mlzmmt)o iaTC5*fftt3W9ea-Cl^CfcftaiJELTt^t(0 NumPad) ! «ttltf, *?2W7 hti-rttu&fcnSOtt:^ 

Roii: RmiTAJvTOwmtt-wzAntto hviti2^n-m(j)m^ = 7\fj.-iz^t %m %tpibiz®&izt e aw^ 

Pitch ( it ;£|S]G> Pan) : Q-iJUD X|j|£*'i>fcU£ls]fe£*iUi;to RSttLT^yiOhCDIslfK^-KtAO.XS-lslffLStC-lliaT? ^ 

Yaw(M^[S]0 Pan): jBt^COP-JjWD YUS* ij^fcLfelsltet^CBUTl^to ^"C't* ^tlTt, R£ffl/C Y~[e] ! 
Dolly: 1}*?% K'J-tSCIi G £fl LT MMB (5 § Z £ " 0) L*t . 

Sideways Tracking: G £ff LT^^ilifrU^t (X ft Y£~[s]# LT»^7K¥/ME^fS] / \©f$W)IIf^T^it)o 
Aiming the camera in Flymode 

[video link] 
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Perspective in Render 

F12 *W\jZl>WMt%ts 1}*=5(»m& (perspective) &m\jTWtmK-££t * 3D fa-r±, #L fit. fcSLMi i»"Cftftfe»jflfr8 
ttA/ 0 UfrUWT'fcltftti:, ^i^foIiStSt &3f5m,£-C"3c£Lrr o aZ)££>fii£,£ (vanishing point) W^to 

%%7.J5ft%mi$lko Blender Id*. mtZtttttm&&0)J5&t^<ofrmmZftTl^t o 
filB 



Three Point Rendering 




mom^m^. 35mm ^£&oT±t!iiib^0mijfrbm±if5(^^ 3&mmmmzms 

7K¥^fS]©^(J^rfijlzJjKmu(^ijr(iifjJ). J^T£(M)£fi©*IU;t^ 
Two Point Rendering 




&1£(J)7z!$.^®m (architectural rendering) IS 2 £MH;£t»¥tfft"a^-f o ll^^](3)$ltf¥!7T:\ 7K¥;£fS]G)*I£££:"2.£:1 j£lZi|X£L 
T^T.^T^(^iI)^lS]©^^1g2^t«4 ] UrL^to 

sottz-fozttfttiAmvm&miz&trb&imiT-to 
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«... M. - • ■ Mm I.,, 



2jfiUk¥IBft 

I5i:/v£:©il3\ -O©;N^^li7K¥^fS]fcJ:^T^^]©^±(zaD0. Sit^lRlffl^li¥fTlCfeO*to VfJ&JMHiSftS, Sit 

Cffl&££#3lZtt*>^£JfeSU^I<a>**i;:g^ fc*S±filSU:*fc1*» (passepartout |||IglZU>5ru>^tlSt5ffl§^t, 
ta-©WSL^^)S Shift 0 YfiffcfcoTTIfSto H r 2jMCSFHttJTMi* ^(J^p n p©±t!lgU^JUZfcO. ±|S]^lZ30Jt[n]$EL"CL^to 

To achieve 2-point rendering: 

• filMtfcUVX 1ttX\t b>X© Size 10 mm ©t©^jt^0ifi<(ZS<*\ ^^6iS<«ttlfefeSlZSl^>XSS#Sto 

iMi)tita3JMa>jifT§u:i$ff u i>yxtfi&wzzmmtm<uoi:W}Z\z%.\iz>h\ L^izm^sto mis 40mm ©u>x^^ot^ 

• a^©ftj££iUT&»b*bLa:*„E$^^ 

rMtffcofcJK*U>>C*ttoT<£2Fl\i Si£0i!JSttt s 3Dta-S*^lfa-lZU"C ^^(passepartout) ^tZ^-CDtf^tJPSffioX 

• Shift: X t Y|£££l$tfrL~C, *t&£jEU<BBaL£? o 



One Point Rendering 



II 






1 


i 



One Point Render 



zi\<bfr&ftZff&%&5\zM.x%ztfr?>, mf&mtzwm&tf&hj&iziitz-zt, 

ij&tfmtoa&mtis&zuz&oizmmMMzmfrhzt* m\ztmmz^.x^-^x\ wootcmmmi\iE.\jZifW)$$ 0 m him 

To get 1 -point (1pt) renders 

• IlfT*llttofcfl]fcttG:**fcft£, ;W7(Z|sfL6©j£8U>X£{$^rr o fcirittf Size 10 mm ttJi*l^*K5fiL^>X^t« &O 
90MtglZifioWclMi^lot 35mm b>X*ttl^HrjT<€Sl^ 
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• A^fctt&frbifi^l-t/il^lfCs ^ (passepartout) IZ*fLT»y$t3LL^^(ZM^.5«J:?(CL*to 

• Shift: YI£5££p]£frU ^OJS(3i^0frlu&5J&®(Z||^i*feUJi^tt$-f hm&®ffmfaO)fetmbl&Z\zU%<i;oiZl,£? 0 X 
TK^^lRlffliZlWfTlCfeS^lcA^lHltlKlC, (passepartout) ©H£#-f KfcLTffiSCfabW**. 

Orthographic Rendering 




Orthographic Render 



-tz'P^HjSTtt, Ms UtTtroHAVfttftlf tl¥firlC&5t,G>T\ -fl£fa(C45ff , 30JS, £fcli60ff 0^ff "CfSfrti^t 0 PDffl© 

¥^TSf^[l;4riit©(7)^^|^l^iE5tlZjS®L*to 3D ^^(DJ.-^-^j.-t^omm. ¥-'n&BM&T"t (View> 
Orthographic(¥4TSK)^>a)^^) 0 

¥<7&§;£11^iaa#0¥III£i^i:-f: 

• JW^T*^ Orthographic (¥tTJSfB) ttMZLtt a ZtlT-Wff'PUKtb-O* Ij^tfafrl^miZtMZf 0 



Isometric Rendering 




Isographic Render 

5lCU*t n WikipedialCfe5til$tfe^NI/(0tfg(j£3t) Eft, ^ij&t0tf&9£t o ^8&i;II];££#2>ia;i#0¥IIIH 7 l&£T: 
• SWtIc Orthographic (¥fr*Si^) icL^t 



Details, info, download: http://amrc.altervista.org 



Page 940 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Orthographic Rendering 



Blender JAwiki PDF Manual conversion by Marco Ardito 



• 13^[ZMLT. ynrtT4TT4$0) Constraints □>T+7.h"C\ "Track To" constraint h^frjfcj)£ft9rf 0 K^U'viO htfllz£lU 
&A*UT^>i{7h^iiBI$#,To:(5t) £-Z, Up:(±) SYKLito 

• XY¥Sr^i>'i^r-^b45Jt©iiSl^fe§J:?^^^ ; &a#, A^VtO hfrb30Ff j|±(f££iJt(CU3rf 0 htf XYZ (0,0,0) Izfc 

sttni* s a^ia (io, -io, io) N stis^fjs^bM^izfes (-10, -io, 10) [zmntw^ho 

• Scale(¥ : ?TSf^7. > 7-Jl,);^^-5r*^^$fiA^^/jNL, *HVj.O VtmM (passepartout) (Cfc^J^LrTo Scale(¥ft^f$ 
(D^-iD^yQn^ZT^^Zf'JzO^-^ U>t*7,K Lens(U>X) ;t*Jl«9i:To 
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Depth Of Field (DOF) Explained 
(4ft¥#MESfcli) 

mm®&o)ii*yo)vyX 3 t>xisi<j)im\*s mmm^yx(mn)^tftm^\mt^m^zmmm^z. ccD/cmos t>+t-^ 

M.^Ztt^^to^m(J)mm^m^m(D^T^W-hU^i^cmz, Blender ttW-ft&B (orthographic) (J)ffiWbiiX5t 0 LfctfVC 
U^'U^'IZliMJSf^perspective)^^^^ (orthographic) ^L^-flll^O^to MISf^i^lif^b^XI^-^ro^JtrA^Tt 





Lens: 




Show: 




Lens: 35.00 


D) 


f Limits Mist 




Orthographic 


Title Ship 










Dof Dist: 0.00 




f V 

Passepartout 




Dof Ob: 


— J 




Clipping Start/End: 




(< Size: 0.500 ►) 




Start: 0.1 0 


* 


Shift: 




End: 100.00 


> 


(< X: 0.00 ► | - Y: 0.00 >J 









&±Ttt\z%z_zi^ tmtfh^ta temfrU^£mtcO)ffi<rmi\z&mtto sh^foz-fcomm. ttd* ^m^mntcm 
\z\t. M&tf-gi^to tctm. toutdfi&fsi. w^574-H3~5*-HimhtcW{zm&ttftvzzkffz-£%h<Dki£t 0 Kw-ht 

r)^mW57J-Um^m{ttiV[1StoZ(J)t£mfc(Dfa^ftm& (depth of field) li57-f-h(2^-Nl/)T-to 

Z.0)%mUm&(M¥M (focal plane) kmtft£t)frb1&ftmif. fcCDBSWlTJU**** Uli, £¥®0fJ&£&5, bW&WITVtt 
L>t*3&-t*5JEHft^S¥#SKJST?t 0 Blender Vits Z0)1£&& Dof Distance, TDepth of Field Distancejtuf lf s H^(Dt^VzObT-^l^ 
)\,Z-m$5T'££t o SiJ©^;StLX, Dof Object MzU'yxO HBSAfctftli, hCJW^CWfcjftfteifcttC^ttttttSCfa^** 

to 

Field of View and Lens Size 

$Lm*i>yxo)*&\zj:?Tm.ft r )£t„ ttt-it 35mm ^yxmi^mm^xvto zmzo^yxom^MtK gfrejt&sttURfc 

*2ZT-fo%Z£k* W&ifrbWL&T-ZZZttfim&T-te Blender Camera ©lSS"C'U>X0^X^^ML^t (35mm tff^l/h),, it 




10 units filtlfcteSfrb© 60 units gttlfctegfrbfllRHi 50 units KttltfeS© 
35mm U>X B/Gilte© 210mm U>X 210mm o 35mm Q>faM\ZWl 

mtmzx^^mmm 



Zooming in Blender 

(Blender 0)X-LMft) 

x-utm<B-&#zfc[f%mm:-to x&zoi^tczmz-ztittvo frwi(sisiu"c...s^fcr#sto £*iav77frbj£#±tfvc, ji 

tt^roiZjfi^St (L/^LcniotrX-AjtW9«t0r^itij©«t9fet.©rt)o Blender T-(ot£5b©j£fEfcfT***o &W}Wl& (track in/out, & 
SIM* truck(hP^)irVout)©ttolZA>l7Sifi^ltfe0iS?ltt0tSCtt., l>yX<D*MX%&7L%Zths =t omtt&oZtbT-Ztt * HtlbCMHl 
ffcttSflffU ^^^^'yi^H^SrelfifeKinterpolated/lpo curve) £fiJ9^TTg»HbT"#i:T 0 

Depth of Field in Computer Graphics 

Z\y\fn.-M?7<(*£?7>(CG) iZfel^TIi , tUIMfc U>X^<ra;t#£i*?\ *&¥J^Jf (depth-of-field)tt«IIS^T\ 
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Rendering and Saving Images 

T^T^^frbMfc&U^'J^tSlClis Render /t*Jl/C\ *#&®»&2>7tf'^£9U^Lrf D t7*JI*RH* 3Dt?a-# UV/lmage I 

Displaying Renders 

ZiLXV^W^if Image lT-f*£**3ft**p Display KPSfWloCa-Ttt, ZCD***ja5*»S"Pt*t: 
Keep Ul 

Image lf-f*C»BLS* tf, Ul SiiD9g;t£ttA/ 0 b>?'J>?^£jl5lCl;J:, g^TC Image IfV5^^<^^^0*t o 
New Window 

Image Editor 

3Dtfa-li Image lT<f*£«#l!Ut.S*U U>^U>(HS*t**L*t 
Full Screen 

Image If -r^tf Ul U>*fUXWt****b*f 
tW^vaVSJIA/Ct, V-jQWimMZ. Esc ttftfcffli;, Sfflta-lZMOSto 
Saving 

U^'J^LfciHS&li Image aCa-ca»fiWW2^y!^oT«»T?#*t« 

Animation Playback 

(7Z*-ya>0|f£) 

Render /t*JUZ&5 'Play 1 #*y*mtt* U>#U>?L£7Z*-ya>£f;r£&0O 

• Pt o >7rt>S^(S^^S^©^OJiL)0^r)^^ 

• <-< Enter S±l§il&(-B#£±B#) 

• 0 NumPad £®tfJ0§*. 

• Padperiod ^mxi^-L&'&mt 

• |107U-AM9rf 

• » Shifti 

• o Shift! ii^^rsjics^ 

• o Shift ffUI(t5r B l7U-AS^a^ 

• LMB 0 ^y9lzn±&ffi%MU£t 

• CtrlPlus 

• CtrlMinus X-L70 h 

• Esc*t7 

• 1 NumPad 60fps 

• 2 NumPad 50 fps 

• 3 NumPad 30 fps 

• 4 NumPad 25 fps 

• o Shift4 NumPad 24 fps 

• 5 NumPad 20 fps 

• 6 NumPad 15 fps 

• 7 NumPad 12 fps 

• 8 NumPad 10 fps 

• 9 NumPad 6 fps 

• / NumPad 5 fps 

• Minus ff£5iJ££ii< 

• Plus H£i£jf£ii< 

Display Options 
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ky&jyyutmw image xr^izm^ti^ mcU*-3.--mgm&tt£?\zuo£t 0 

Slot Menu(7Pf h) 

tftMSOrtfr^to S©7Pf h^S/5fc Image iT^CfflcaW^KWwSfttto J M?fcfiWbfcU^UVWlia"C**t« AltJ 
Render Layer 

UV^'-U-f-V- (eng) SttoU^fttf, S^-rSl/^V-^Z^Za-T-S^tn 
Render Pass 

U>ff-;U (ena) fefeoTLvfttf > a^1"5;U^Z©^Za-T"S?/Sto 
Image Painting 

RGB 

mm7)i77^\>y^)^^f[zmyr^t 

RGBA 

Alpha Channel 
Z Depth 

£*2l££"Cfi^Ufcfcfc9II. Clip Start^b Clip End fflrar*^frbO)||fi-^§a^L*t 
Curves Panel 

Curves ;t*JUi Properties /I^JUfrttfiJffiT-tSto ilHiflfePlSlil'&^f 0 
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Render Quality 

^©mT'^u^-KV-tu^-yUii^bfe, v-vro-sp^m^bii^^^/StstroTtci^i^r-^r^bjb^'j^-r^rorii 
Color Management and Exposure 

>^'l>v>liv->0BSB^^^$iEL<MSRt§t©0, tZ^^MIIil^nrf 0 Blender li^0)¥III£m»L£-rft\ U>#'J>?iIJ 
Anti-Aliasing 

Exposure (Lighting) 

Depth of Field 

C*fc¥!^Jt/DOF) 

*r*ictr>h^&*3fe<&osto f 7*ji/hriit*"ca>#:7-;/"i{7 Hz%£\zm&tf£otc&m?i,yMyyzh£t , tiL^RR&o&itf 

Motion Blur 
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Anti-Aliasing 

jjyr^tftiT^ftzznfflmmTm^ jy : ?T<( i )7^y9ftm&z.5t 0 &*mz&\Li\iM$ 5 t°9tJi^±©*#£tf&2>t0tUT 
u>2'u>?£n('*-M-+t>7Ji/) , w-mtt&t^ywyyzn^otMzmrimT^ftsto 

7>f I-f'J7v>^ ^r^-l'i-^yyWiOSM^nmt^TM RenderII>T**r-0) Anti-Aliasing A*JK^&9i:-f 0 

Options 

Anti-Aliasing J-JVOMvOJ. 

A-rt-yyyw^mz u*t 
5/8/11 /16 

^fflt§^>7JKZ)^"C'-r 0 nsfii 5, 8, 11, 16 &&i£<mw&-yaff , )& Hire* «, *w*i^Btf*jMH4§niMzftD*w» u>?'J 

t7*JH»TM*» Blender (i@£$tlfc "Distributed Jitter" f-^JWfttl^to -rXhWdhtoWVlMt. 'M— OCDl4g£ft§Et§#2rt' 

1. ir©^>^i/fc^^+t>7ji/t^r B iPi 

T©@tt^>^HS^5,8, 11, 16 CDfc£0 Blender 0ttm;t$-^t o «l!feWtJl/lCt)feoT^U<^|l(LXL>SCfc^tt«), Rttt? 




5 samples 8 samples 11 samples 16 samples 

Full Sample Omy1)V) 

7>? : I'f l J77.0tttH©£tfl^ Render Layer L^t* Compositing T'<7)7>f 1^ U7;«Il£M;8Lrf 0 

Filtering 

botb&muttvte±yyyww-ti}%to, ^onm^z^t. znz -box Filter- mhz-i^t 0 znttnxmtw-t'mmizim 
7<o\#-*zd.—. ^ymw-®%t%tcMzQ?. : >7-i)w-mm%7kih£t-. ibox iBienderrttfed^tmri^^fji^-r, tt$mu&nv 

f 0 Box Filter lit°^tJl,g#©iolS^IZfc§+t>^l,€l^t^tZJl/felZ^mL^to tiii07^-M:Etli, +t>7;KDfe©-£££te©t?(7-tZ 
Box €p°p1:© box shaped M(±tB#!l) 

Tent &mzmmitUc7i)w-TMwmzmzmtt 

Quadratic 2^B4fel 

Cubic 3#ffifcf 

Gauss tfO^Mo toirtSWS? 

Catmull-Rom Catmull-Rom J-{)W-\thr>thU^\ZW^t 

Mitchell-Netravali Mitchell-Netravali \tffi\fc751fegt?4)\A-T\ {lUMm^^-Xtt 













\ 














Box 


Tent 







/ 












Quadrat 


c Cubic 
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I l\ 

/ 

J 


\ 

\ 


















Gaussian 


Catmull-Rom 


Mitchell-Netravali 



Filter Size 

Examples 




AA feU©U>^U>^'(£)AA=5(**)AA=8(^) 




AA 8, Quadratic filter 



Details, info, download: http://amrc.altervista.org 



Page 948 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - fE3E5ME 



Blender JAwiki PDF Manual conversion by Marco Ardito 




AA 8, Mitchell-Netravali filter 



Details, info, download: http://amrc.altervista.org 



Page 949 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - tyV 



7Z*-va>©U>#U>7' 



Blender JAwiki PDF Manual conversion by Marco Ardito 



7\,-LO)[syV)yT&,yyrfo)mmtt%&^ 

Wl. felSiE, $¥J^£Jt(DOF)&£:£iIHi (ZjfiLSto Z©*£jgli*/-*>+r- (sequencer) (Z;jf L LiA£n, IZX^V'M (strip) %®itc 
frl^to fcm&~C\ 4>Sffl©3£f£l<7c7Z*-ya>©, liWfeb^U^^ti.^itfl-^to 

A-t-^7Z^-va>©§i|#lCli, Z^©Ix0*M£tf&9rf o tS^^^^liA-t'-^b^'U^^feCPUBtfHllZjior^OttCJ^ 
^'J>^fl);^-7>7 (enq) £Zjg<€$H) „ r^g©j7U-A^#M©M^Jt"(:'U>^ l J>CL-CB#rBl5;I'IO. ft»WCA-t:-Cffi*)n«7U- 
A3»$frltT^l+U>$f'J>{;il#|II*«aiU*tp 

£l+U>?U>7'Wtf 1 MW±&b, #7U-AO:(Zj!$±®£ai 2jT£> 7U-A##J (Frame Sequence) ^&£fc9£<&3"eU5 0 fcfc 
*tt, R*®ffl©1 ^Wf^U^U^'J^'-f 7U-i*iattC60«.V^)'<(247U-A/l3>(*fctt14407U-A/^))(C&Oitp #7b- 

A©b>#U>7^30»fr3&b. 1»&fe027U-ASU^U>^#»720»(12B#F B 1)a)U^ l J>!?B#F B Wj&5T s to 

©Psl Blender ©<g5fcff£1£<I££U te©ftl££Lrr o F^M©£#lu±Sl/C<££l\ ! 

Umfc (Direct Approach) l^$K»$n3t©"£ia&<, J&DTmT-tt&Otli/utf) tti*»SCt AVI MOV CUT, 7Z*-va>£E 
&L-\l-774 MZisyWJyyttt&Trt o Blender lct7Z/-$/a>fl)±7U-A$*#ofel>fco©77'f JI/Sf^0*t o Blender© VSE £ 
teoT^©7Z*-ya>(Zt^h^£iItt]U MPEG^jC"CU^'J>!?UTA-tf-^J$$tt*to 

7 U-ix»SIS( Frame Sequence Approach) tttofc^Lfc^STCto a*a^xE£S*±®&®t»©i;:l/n0iJ : JPG. PNG, 
MultiLayer), 7Z^-va>©U>'5fU>^>^ l J^U^to tH*lct-il©®«(z60, ft-DMb^mC^U-ACftO^to 

Blender IJ7Z^-va>©#7U-^^Ur77'f;i/^0^to^©^, Blender ©□>^v5-^o-CfiS©7U-A^^(^7.r-7Pt7.)^T 
7t*t* a dfblZSHW&ilSBEliia^ Blender© VSE ri£#&A/T\ ^ r-^7£7Z*-ya>(ZiiflQU MPEGft^itrU>^'U>^Ui:»^tHL 

• i|?7,h7P^7*>3>©^HWS 

• M4b (Layering) S/V'f^ 

7b-A##J;£ (Frame Sequence) ©ft H 3^ JH 

1. l3l^7z*-ya>£ffiSUrf 0 

2. (Dimensions) A^UrUV^WHX 77*7 hit* (£fflT37L/-Aa>iEH£, 7U-AU-hfcEW?£(i££3toa)terc? 

3. tH -h (Output) ) Mi:LT7Z>-va>^U>^ l J>7't§J;?lzML^to #»i£teL&l*»SCSttlt**Caii PNG ^ 
Multilayer ft"P7U7&©~Cfc?#T"t) „ 

4. RC<ai*;t*^ W**/tUOTfJWI*St*atfi;*. 0>J*.« 7Arender\my-anim-" Vf 0 

5. 7zy-ya>©7U-AiolS0, HJ&fc^7*?flSL*to 

6. .blend 77-fJI/Sft#L*to 

7. 7Z*-Sg> (Animation) L£*„ □>ea-9tf£7U-A©l^#U>?£*t*3rc\ B#f B 1©frfr3ft3l(BiBE, >f-A, M© 

8. 7Z;*-va>fta^£A^$T tltf. OS 0)774 hTOTJn-^-T-tiilltttMZfflttto ZOmTi* .Vender ft,, *CCI4 0000 ftb 
ft*"C9999 Sr-©iiS©tibtLt®^(.png ^ .exrfeif, U>^ , J>7 , fflJ^iCi:LTS/u€fca»^<$/u&SrUJ:9o Zftb-tfe-tfctf7 

9. IIZC. Blender© bV^v- / J>7lT'f^ (video sequence editor) 

10. iiiP(Add)^Za-© 'Ml (Add Image) SMlfSt* titf}9t7-*)V9\Z$& s 7-*-in&\Zl&tt\ t \7\s-Ltt*Tmfc\j£t 

i±mmt k^mtmmi-t) . y-^y^z^^zit^hMtixmu^ii^t. 

11. ZftT\ ZMrt%mMlTX7x9b*1X\7L$ZttFZ-Z3:ta i&ttmUWSSEl/CfeCfcfcr^a:* „ W^7hU'y7©«mffe©7hLb7 , £ 
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12. 7Z*-i/a>±tt£*7 : 57"LT. £7U-Atf#*ftTl*30:£«8iSL*to 

13. 7t\7.r-^PiZ^v>^'(Post Processing) ;t*JHu&5 Scene Render 7t^>09b\ y-5~>+t- (Sequencer) ^^y^lzLSTo 

14. Format ;t^JR"#S0II>Tti:3-f^ (MPEG H.264^)£21lK IS^LrTo \fT^-T^[ZO^T{t'^(D^-y^K<^[,y £Ji 
(D^Jyay (eng) 

15. JZt-yBynisyWJyymyZOVvOtZk. Blender ^'v-'j^^TsIf-f^cai^^A-ti'-tU-CU^U^^L^to 
^©¥P B 1^tMt2.0lifcitfT'Lct9^? ST^-IC, -*fc?"07U-A£U>?U>?-rnii', l^rfcb^'UVT^OKOT" Esc £fl LT 'J77" 

&£:frb7b-A£*iSU tf7h7Pt7£j^TO:tfT"#i:T 0 v-'7>7l7W-l^L£l7i>7 r-£a0*3O:tf"C£2;?o iZtfyt^Vflzmt 
v-^>7£SiJ©Mi£JtrU>#U>^L£9 (640x480, 320x240 fi) s SiJ0H-T^£i$ofcOr£rf (it^?^ Jl,+MX^q a nJt£t#bft£ 

*7*>3> 

as* (Output) 

f 7^Jl/hrii, 7Z>-va>li tH^(Output) )\*)\,J:\1k%1ZftttMV x H7Z^ AVIff* 
ittf'ii^tlSfc, € Mli ####_####.avi (cfeOSfo ICT?, '####' (37Z;*-v3>0P^$kfc\itf$§77b-.k£^?, i&^&biZProiS 

77-f.)l4j£ 317- (File Extensions) 

(Overwrite) 
7U-77rUI/#- (Placeholders) 

7tUh7PiZ'r7>7XPost Processing);^!/ 
v'—'7>+t— (Sequencer) 

znbtm7M7©-^LTU>#U>?£ft£-f o >"Do Compositejfc^&lZStVCl^fc, S/->7xr-'J^li3>/t?S/"5-©ttl*lZ 
H>7t?VT-f>^' (Compositing) 

3>^vtOW- FJK7)tH±i^U>^ l J>^LT^b, t^ra>Hflfc*3>»l?2^h-/- K^stffcilU Composite Outuput J- KMU 



7-*-vaymhjti\zmmhv>T\ so^Jsirtizu^'j^^fc-^feesjrt^^x-feitnK, isifrbA-£'-77^LTftb-?, 

P*U70ffi*5C(TGA, PNG, BMP)T"«J0^ltfeiS«7b-Ai:L"CU^U^t5©liSL^z.T-1-o CotSfc, U^'U^'S^OjtTift 
Sa)&5Pp1M^f6^LTt,. triZU>5r | J^Lfe7U-A(ittS*T'fU9HJIZS5fetf), fgi£(;:£IH"C-£*to BEte (Start) ©7b- AS^ 
*SU^y>^0)|WftMC*AT, 7Z>-va>(ANIM) fcfc5-*9lM7*3£tWo 

*fl8C0l»7U-A€l^SU>$l' , J>7"LfeLWt* ? o 
lii;0>li7b-A#«iJUTU>£U>7"t3a)fc^ 

^S^erto Blender Q>*j^V?XT4*ttM?fr&yj-Y%VLoTs tt0^Hfc7b-/»fr6A-tr-*tMl*t. 

S*0©7U-A€lt* t U^ , J>7"$tls Blender «S0*t » 

7-^-S/a>7t?$^7 l >>7UTS*0©7U-A€lt^UV^ l J>7"$nS&6, lll*77-fJU^f'f77 , U'r^-(C«toTP^$tlTL^L\C:t^5S 

Quicktime 

CreateMovieFile error: -47 

Quicktime A-t"-7r- l J^(fc^b<VSE^)^ffl*©tto±*#"C"#Si+A;o fcL VSE TMs&E^feb, 7h'>:/7£giJI&T 2>fi\ OS077 
^JH^77P-7-^-o"C^077^J^^J|^U"C<€$Ln o 
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Render Baking 

Baking, M!7fctt-*ftlZ, ©SlCfr^MSSiSii'ffctSfctf)!^ TO^flritStSCfcfcltLrf 0 l£dfr6U>$JU>Wl3i:» R££J:o 
rtt*<0l*lll3WrWJ*t« CCDfcto Blender mfttfcX7yz9\><D\sy9Tsy<D-mmzrmirzM*49t*}ZktK-££to ottl 

Full Render 9 Textures fcffioTlH&T^^fcffcoTX^lA,, 'WUfe7n2/-$tyJlrCa?*tt, ^hl3.^f07.^M s jY<JM^[Z 
„ Normals (if£«1»S©^'>i/aSS<B«S©«J:9lzm^StftlZ^rjT<e$L^ ^0)fc«)(ClijifflaJST-*BI^<^6nfeiSlS¥«S© 



Options 




Ambient Occlusion 
Bake Mode 
Full Render 

Specularity/***:^- t SSS t*TCD7T'J7Jk fOTS^s X T<X7trtt*5W>**« 

Ambient Occlusion 

(7>tI>h^JI/-ya» 

ao s world ;t*ju"Cfflfi£iiftoT&£&aa:To >->rt0ft;jiiat*TM£nrr 0 

Normalized 

Shadow 

(*) 
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Normals 





Tangent 
Object 


' World 




Camera 




Tangent 


T 


Normal Space 




Normals 




(mm) 




mz) tangent/^ I 





Normal Space 

Camera space (t)tz>) 

World space (9-JI/K) 

fJVT.OVnYTjTDt-L'P&mzttZftZ. World mWMZWi 
Object space {^7 Vx 0 V) 

AD'yi.0 h© hTj7,J*-Lftb&±LlTl^b\ ADyiO ;&$tl3» IWiO H£*I0;£ fc$ 

Tangent space ( 5 >vi>r-) 

?f , )7MZtt{ J Tb®ift(Dm&f9^\>0) Image Sampling (®&<Wy?'J:/!7) -» Normal Map(J-^)l^7) I££<M35*7v3>~eri] 
Textures 



Bake 



ake Mode 
Normalized 



Displacement 



Margin: 2 ~) ( Distance: 0.000 
^^^^^^JJ ( Bias 0.000 

Displacement 
Displacement 

)£^>yyO)ffi£&MZi&Zltth\ displacement(T-f^K'7 > y>r-)7^li Selected to Active *»3>£{$o"C, MMit^O^VzOh 
Normalized 

Zft% subsurf^ displacement ^77^7tm^^T^otm. ffi£&frm[Zt\$.Mi% JtJtf MZMfoO) subsurf tT-r^^fc-ftft 
[V&im^'&^ftmtt o Ztltt. subsurf ©±IZ displacement : EfV77'f7^7.li\ subsurf ^ntc'M^^Jtmm^Umtbzm^il 
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Sfctf), TcCDX^^viLcfcOk displacement tfjEU<3&5kL^Ck"Pt(5caW?»2/att subsurf rfrfcO^ftbtlSW&tetf&Oi:*),, 9?% 
mo subsurf © render b^Jl,£g<?3(5k" displacement CWESttttfif L*f „ C©T^-^ttHlfPU>^ J 7-'Cffi9fe«)a)f-f7^U'f 7.*>r- 

Emission 

(felt) 

7t'J7JKD Emit ^ Glow flDrfi*ft*&#S*". 
Alpha 

(7Jk77) 

7r'J7Jl/©7JI/77fit, SEJtfc&^&fcSto 
Mirror Colors and Intensity 

(&ffifek&Jt) 

Mirror Color k Intensity fit 0 
Specular Color and Intensity 



(Sitftfek&it) 

Specular Color k Intensity IBteffiZiklfrSt 0 




Full Render 



Additional Options 

Clear(9U7) 
Margin(^S) 

t$Z&hjtdffi%frh UV "island" ©±i^fe|$M^X^(7)t o 0-tZJH!{e'(tffi?IL, fOT&W seam SBtfU** 

Split(^St) 

Fixed (^M) 

ESft®£TI£ (0,1,2) (0,2,3) T-&rcoa)=fkmz#\i£t 
Fixed alternate 

es^®£Ti£ (1,2,3) (1 ,3,0) T-Mtoa)=.ftW[zMi£t 

Automatic ft) 

Select to Active ( M$R^79f-< ~J) 
Distance (S&H) 

SiJ0^"^'i^ h0)m&t79fjy0)*7yx9 t-0TI-6£*fJto'(7?>S&gt o Selected to Active TO^tm^-r „ 
Bias(;H7^) 

lik\ %WXJVz9 h©-SifiH®rii jaL^i|©S©H^^^**t (01] : vvy©ll-5t*L«£iA&) 0 fig 
Blender^iiT'to 

a*0U>{ru>^^i/aM*Ti^^ii^, 011*1* 70 km*- ru>#u>?£*3Hbi/ti>fc9, Dupnverts iB^tf^&fls&riTi^o* 

5k, £0*r>:i£&£&fcCkttT-§Stt/vo 
Workflow 
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1. 3D t'a-0-f>Pre*r>a£il^U UV/rjniitJF^E- KlZAOiT 

2. M^UVtO r-£ UVMHU^t 

3. UV/lmage If ^900 mm&%ittMmO)t>0)%ffl£Sto ZD^-tffOT.J-^U^- F\Z.UiTl^\f . :nrit^>') 

4. Render I]>f *^hilT^IC&3 Bake(A;^);t*Jl/C\ g fiWIH©IHii (Full Render fci^fc'W b£f „ 

5. U^'JVW&fcSfc, Blender li7c©®«fc^#H7.t®«$An§7.*to 

6. MftftftUS?. 

7. BMfcSJ^aC UVf^fvtUTJifflb^to rdisplacementj^rnormal mapsjfflfcb S#MUT<€$Uo 
Tfullj ^ r texture J fflfc 6 tOTJ?* UT<€$1\ 0 

8. B^^iSlLfeO> fflfMOh fofl^(PM&l-7V$&teo-Cilb<U3:* a 



Details, info, download: http://amrc.altervista.org 



Page 955 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - f||3t Blender JA wiki PDF Manual conversion by Marco Ardito 

U>W>(7iSM±|ffcluRjRTtt, blender £Ut- MOTtai/Cl/^'J^WSiN blender h"M>TH$?7Wh£fE03:U9o 
□7> X server OTgT'&Sfctf) (Linux G)J§£) , SSH ^ telnet r'Jt- r-frbb>#U>?"C'£5Zt:rt <> 



smtcBBts&ma 

blender -ba test. blend # ' a ' tffHS&ftil" 

blender -b test. blend -f8 # ' 8 'B^U-ASfcfcUTjftfctll' *MRStlt* 

«ufc*c*fT*n*to -f ^ -a «Mk(zai/c<£$ito 

blender -b test. blend -f 1 -o /tmp # W*/U*ft«)5lWCU>5njV(;*tl, ffi*$tl*1*/u 

blender -b -o /tmp test. blend -f 1 # blend77'f JKOP- KB#lCtB*5fefr"±#^$*l, /tmpUSi?$ft3:-&A, 

blender -b test. blend -o /tmp -f 1 # ?S<!)ftU£t 

blender [-b <dir><file> [-o <dirxfile>] [-F <format>] 
[-x [0\l]][-t <threads>] [-S <name>] [-f <frame>] 

[-s <frame> -e <frame> -a]] [ [-P <scriptname> [ — <parameter>] ] 
-b f tdt — background <file> 

<f iie> FVR»2» (ui#«»OU>jnj>!;CJ:<«Wl*t) 

-a SfclJ — render-anim 

-S — scene <name> 

7^T<~3il-V <name> fcUVWVtffflldftffi 

-f SfclJ — render-frame <frame> 
<frame> £U>?U>7'U:ffi# 

+<frame> BB*&7l/-A©*S»tSS, -<frame> 877U-A©ffi*tt§5E 

-s i:fclJ — frame-start <frame> 

<frame> Idtt6<-a J:9mJ"e<£oT<££^) 

-e i:fclJ — frame-end <frame> 

m7V-L% <frame> lC|£5£(-a J:0«lT?ffior<e$^) 

-j SfclJ — frame- jump <number> 

-o — render-output <path> 

Ui/*y>?©ti3*/ttfc77*JI>«£tZ9r-U3:? 

ffi*;Ut blend 77-0l<fr6©:fS**ffiS§t"3t:*tt // £ ttl*$?. 

C # t&.0t frame ##TifiSftfcOf *. S^litfnSftSFtl,**. 

#i]:ani_##_test.png — ani_01_test .png 
#J:test-######.png - test-000001 .png 

77-fj^i: # tttfefciW*. smmz #### tfi^mizMUamttc 

ffl: blender -b foobar. blend -o //render_# -F PNG -x 1 -a 

- //render_ IJ //render_#### |I&0» 7\s—ktfi //render JJOOl.pngfcl/CfcSfflfcft** 

-E SfclJ — engine <engine> 

u>«nj>!/i>s/>t»3eL*t.«fflRr*fti>y>®-iBi -e hei P rjasn**. 

-t — threads <threads> 

\/Wjv\zm7s\s«> mmm^ ust 1 1-64 ] 

-F <format> 

TGA IRIS JPEG MOVIE IRIZ RAWTGA 
AVIRAW AVIJPEG PNG BMP FRAMESERVER 
PV/WJU/T blender IZ^ftbtl5^iC"C, i/ZfL\Z&oZtt.tez.UVb(D) 

HDR TIFF EXR MULTILAYER MPEG AVICODEC QUICKTIME CINEON DPX DDS 

-x i:£:IJ — use-extension [0|1] 
77'fJI/*©?U5IZffi3S^S#*Pt5*7*i/3VT?t. 
o littinm? i totttiaizto 

(play button £ttUfcB#&fctli;To blender imWJW^-O&izWittLtt) 

-a <options> <file(s)> 

<file(s)> $M±\Mt 0 -b tfffi*Dtl"Ct^lttll*C©73^THfTU*to 
-p <sxxsy> £T0P£S <sx>,<sy> l^ftt*TBB**t 
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-f <fps> <fps-base> Bfl$&B#fl> FPS 
-j <frame> 7l>- A7.Tf7 
-s <frame> BBS&7l/-i» 
-e <frame> $t77b-A 

-w — window-border 

-W £1t[i — window-borderless 

-p i:£IJ — window-geometry <sx> <sy> <w> <h> 

£TB8£ <sx>, <sy> IZSm.m* <w>,;S$£ <h> 
-con £td£ — start-console 

□>V-JW-f>hrJ©BBl^tt!lTM*&U*t(-b tft^hStir^StSlttSnSt) (windows®*) 
— no-native-pixels 

*#**T-f^U'f(MacBook 'Retina ')T\ native ©bf^feJHMXSftl^tt/v 

Game Engine Hffl 

-g fixedtime framefc*>it*f 50 hertz rUffLSt" 

-g vertexarrays l/^SM^tflC Vertex Arrays Sffil^f (JiffiliSiS) 

-g nomipmap Texture Mipmapping £tsll^ti'/i/ 

-g linearmipmap Nearest Tiifo< Linear Texture Mipmapping^^L^1"(T7*Jl'h) 

Python <D%Ji>ay: 

-y i:fclJ — enable-autoexec 

Python WJbQ&Wl&th&iMZtet 
-Y i:fclJ — disable-autoexec 

Python 79U7h©gft&S)£«^Urf (pydriver t 7.9- \-7*>77WJV) &J*frYT&&WWAiTX/l\4fr^*t) 

-P ^fclJ — python <filename> 

ffiSUfe Python 7x9'J7>77-0l>£lSffl,g:-r 

— python-text <name> 

la^Lfc Python script text block £H*tUS1" 
— python-console 

■OS^T-fT'&IlVy-JI'fcffi-a'r Blender fcHfrUS? 
— addons 

1jy? &J] 0 ( £ 6 £ U) ©7 It 

-d i:fclJ —debug 

* t^T© operator call fc?IIS5S* 

* sys.stdin <Z>^£ None Uttf. IfJfLit 

— debug-value <value> 

H^S^ICtA"'^! <value> 
— debug-events 

event system lZOl^©T/\-y9>yt- v^^Ht 
— debug-handlers 

event handling {ZOi^ZtDTlW^t-'J^^Mt 
— debug- jobs 

iVjOy^yWlJO) time profiling £^"#Hb 
— debug-python 

python [Z?l\T<J)Tl\-jy*-Jt-vtt$Mt 
— debug-wm 

window manager \Z1\,\Z<J)t /WM- Vtttfoit 
— debug-all 

t^TOT/^^t-i/S*S!lft(libmvfKE<) 
— debug- fpe 

— di sable-crash-handler 
crash handler £$S$Hb 

— factory-startup 

7t\-AT-f U9HJ© "startup. blend" 

— env-system-dataf iles 

BLENDER_SYSTEM_DATAFILES SSttSSfc^t^ h 
— env-system-scripts 

BLENDER_SYSTEM_SCRIPTS SiS^SJSt^h 
— env- sys tem-py thon 

BLENDER_SYSTEM_PYTHON StS^SS^t^h 

-no joystick 

-noglsl 

GLSL shading £&SMfc 
-noaudio 

*f5>Ki/^TAS None iZLft 
-setaudio 
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NULL SDL 0 PENAL JACK 

-h or — help 

=ffl*Jltf)i?rlz-y**jRl,T*TL** 
-v or — version 

Blender ©M-i/'a>£$^l/C*t7 Lf t 

ft«E©?iaSSEMi*ricaUT,^S/a>0)*ffS«7U*t. python 0) sys.argv *S7W»7UT<€*1» 

/? 

C©^Jl/7^rfc-v'5S*LTlt7(Windows©&) 

— verbose <verbose> 

-R 

.blend J£?8^SftU"C$l7 (Windows©^) 

-r 

.blend i£3S^£Siil/C"*f 7„ ^t-i/'SS^U*1*A; (Windows©*) 

# blender -b file. blend -o //file -F JPEG -x 1 -f 1 

• -b 

OS-^iOfcl/C- blender fifiM 

• file.blend 
U^'J^tS .blend 77-01/ 

• -o//file 

• -F JPEG 

JPEGJ&Se 

• -x1 

77-f JU*CttW .jpg S#» 

• -f1 

# blender -b file.blend -x 1 -o //file -F MOVIE -s 003 -e 005 -a 

. -b 

09-71^ 7& L/C blender &£M 

• file.blend 
U>#U>?T3 .blend ^WJU 

• -x 

mhWzfaW* .avi §#Jn 

• -o//file 

• -F MOVIE 

ffiEffrC .AVI 

• -s 003 -e 005 -a 

MJ&7U-A5 003 *§77b-/x£ 005 let? K «: -s dr-e ttm&tf&Ztmftbgtt/v ! 
m.J?jVV? Blender £j&lb?3 
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-E I>v>£ £tdt -engine I>v>£ £ttli$?. 

# blender —engine CYCLES 

# blender — engine help $tlJ blender -E help 

found bundled python: /home/satishg/bin/blender-2 . 65a-linux-glibc27-x86_64/2 . 65/python 
Blender Engine Listing: 

BLENDER_RENDER 

BLENDER_GAME 

CYCLES [1] Done ~/bin/blender-2 . 65a-linux-glibc27-x86_64/blender —engine help 

WB\Z Blender «7>KM>fr6fi»t**ftH:, •)=jvV7t-b& B\ender(D^y?,h-)l$m^mz^Z^Mtto UTitZtZmy 

Windows 

□7>h"^P>^h&MUT, Blender ^>^r— JI/$ntfVW HJI^WLT^b. blender ZR^KSHfTL^to 

# cd c:\<blender installation directory> 

# blender 

Mac OS X 

9-5*JWJ^-S/a>£IJBHTs Blender tMl/7>V-h%WzT4\s9 KJEfMMll/Cfr6* 77'J^-V3>A> h";i/rtlC&SHfT^^77-f;i/§ll 

# cd /Applications/Blender 

# . /blender . app/Contents/MacOS/blender 

# echo "alias blender=/Applications/Blender/blender .app/Contents/MacOS /blender" » -/.profile 

# blender 
Linux 

$-5tJU*Hl^, Blender tMyjLb- Jl^tlfcfVU? HJI^fttiU blender IR> K«ff USto 

# cd <blender installation directory> 

# . /blender 

PATH flic Blender SO* hHI/UTlW£(linux distribution package *aC'C'f>7h-JUt*fca*tt«60*1')* HJHtftDSt: 

# blender 
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Output Options 

UJAt5*Br* 77-f JUKiC^fcO^to 

Dimensions 



Resolution (f!H&JE) 

?7*JUH?tt SizeX fc SizeYIJ 1920x1080 \Z%0s X. Y©iIg^Ii^LX^M^I^T'to ItlT\ Mfl^M+MT^MLrf 0 
Percentage (;t-t!>T-v) *M$MDflttt, ^t^hdftlTL^lS^SSte^Jil'hLSto ft^ffl&Mfcl^l^&JtT", <h3&r3 

Aspect Ratio (77n^9 M±) 

*<TE=-3ttj£tf*9**o AspX fc AspYli, #jSaittt}ttoThf!7i2JW!)»JR«WfU*t« H>t°a-5-®®0)t o ^tJUiiE^^^ 
<DT\ TTtfrHt. 1:1 Tto TbtfflSSti©*iJ^rii. TUf0)IfW2JW4jE35»"P(46i^feft, ZQ)77A*J bl£%*i%.<D\*T*MfflZ-&o£ 
SlCgiLSi&gtffcSfrfcUttiMi/v: a-P^tlfiJltO) PAL fc7*'J£fS]tt© NTSC tf'&OST 

Border(/f-$f-) 

7U-A£ttTMi&<, ^-©-SlJeit^U^^'J^tSCfc^^to Camera View T Border StffcCUT CtrIB Je»*r*7t> 
tfUTU>£y>?Lfcl,*iSH£jfctf)a:*o CtrlAltB tt7tf'-?-£M(CT2>V3- hAfhrto 

Performance iZfeS Save Buffers tfT^aX feefctf Anti-Aliasing Full Sample ^vaV^^^-fbL^f 0 

Crop(^JO^fcUHJA) SWS&ttSfc* U>#y>?Ufc®«r Border^"-*-) tM>C©J19£m^BW*»M\ Cfctf-fXWSOOlMS 

to 

Frame Range(7U— Atoll) 

7zy-v3>0U>^U>^ miZ. Start fc End(H7) 7U-A£izy hLS* 0 Step(*ry7) tt» ^ho<lt±.<D^n\^-Ltt\Z s 
Frame Rate (7 U— A U— h) 

7Z^—>3> fflT\ 1 f»aK07b-Atf'^£ft5©fr£^tiIrto t 77fJl/Hi7Z^-v3>|S]l^0WU'fe§ 24 7U-A§frc 
to USA television (filltlZli 29.97 7U-A&i3>£($o-t<£$l* 0 

Time Remapping b}]R**)"J) 



Presets 

££T3fcfclZ-#±0;iZiHCtt-liS: tfjfe^'Jty htf fflj££ft"Cl^t (par = Pixel Aspect Ratio, ZWzlWjA!? hit) , +fc-0#$>T\ 

DVCPRO HD 1 080p 1 280x1 080, 3:2par 24fps 

DVCPRO HD 720p 960x720 4:3par 24fps 

HDTV 1080p 1920x1080 square pixels 24fps 

HDTV 720p 1 280x720 square pixels 24fps 

HDV 1 080p 1 440x1 080 4:3par 23.98fps 

HDV NTSC 1 080p 1 440x1 080 4:3par 29.97fps 

HDV PAL 1 080p 1 440x1 080 4:3par 25fps 

TV NTSC 1 6:9 720x480 4:3.3par 29.97fps 

NTSC4:3 720x480 10:1 1 par. 29.97fps 

PAL 16:9 720x576 16:11 par 25fps 

PAL 4:3 720x576 12:11 par 25fps 

^tttt£©fc*hK:***i*/i/o fettlW PC ©ytUtftttRO, #M©»«S^hUT<e$l^ E*&U>#y>?tti*£W1l&l;:*37^f7 
^>f0-v0s V-MZO\,\X\t Render G)/<-5/SrSi<€$U 0 

Output Panel 

7Z^-va>ffll^U>^'U>9Lt7U-A©lim^«#-r§li^0p n pK^^L^to 
File Locations 
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r7*JU hrii7Z^-S/a>fl)#7b-Ali Amp tM h'JlZft#$tl*to fcJEtSCB, WXXWttoWZs AJlWe: * Shift LMB EWy7 
LT$frl^i§RjT&A2Jl/C<£$l\, //£te?T#rU* .blend TMJtftfitffUfttttltf, //(* BlenderO)-f>7h-Jl/73rJl/^fcLT<S3R$tl*to 

A*«l05&ICfeS7?rJI/^a)7'f □>S5'J^tSt, Blender 70 h"'3fit®#tf77>r ilJyWOr; Wzmmtto ZOMj K^BM- Kr-af 

»Br*jj*l7£MD#jeU:B, Microson-Wmdom±0MS0hy^^-t)W'y7btcHy^^-(m:T:"). /tX^Cft (#1 :V * 

"./•)» *HC 7f (blend 77-01/©^) £te*£to 7Wa(Unba§-f JWW^ZWa (Windows *$<f JWtttf&SfflTTfKfct- AT-fcte 
*BSt5fc, blender ^jEilbfes SafcOD-BtftHf HJ£77^U«#$ft*? 0 

File Type 

BlenderlS^<CD®^^^^+t7n-r-LXL^to77^J^stli-K^.7Jl/77A;^HlIlz3£lfSto 

7Z^-i/a> CWF12 ©tH*B2Cli tti* (Outuput) JtMrfD 77-fWSe >li-^^I^to CZrfc<£/u©®&^t!lii©fl22e£iM*a: 
to ift±®£U:>#'J>7Y3fc#B, U>^U>»M«M#t5IIHr7>fJWIiaW^*t- 

$*?Sfeffl^^ot<$/uO)®«JI53C^&0*to 77-f JU»aCJ:orBifcB W&floss-less) *fcB *W&(lossy) &»arft#3ft* 
LStc 7>f JWINtB (static) HflfckA-bT- Ws0(d\p&) lZ#mt%Z£tFZ-%£t \ 

tth<JitTzf*)[zh\K&m(ib±w®r*tt$±w^ 

Compression 

(EH) 

^^(Zj:oTB®#€J±lgUXf-f7>C'ffifflS^61*Sfca)^a&0S1"o EffilcBpTiS (PNG, ...)fc^pTi£(Jpeg, ..OateatfteOSto ^pTSSfc 

Jf^tU95©TlZ&37ft'5>^A*»b, EUSfciSiRL**,, fcfcxB Jpeg fcg/Sfc, E»(p°pM:90 tff 7*Jl/h)£ltSr£S?o fpl? 
±lfSBfcTT'f^M i fifttt^t* f » E$t3E&l;:J:3®fc0^# (artifacts) BSO, ^©MfciBJ:<feO*to 

T7*Jlfh©lMfc»aB Targa ®iSBMy77£S*bftTfrbft#£ft3fctf)s U>#U>^L Z©^Za-$ft^TiS#t5frlZli#77'f 

JI/J^iCS|g7.SCfc^r#*t (^aS: C*lBI»±BffllS'Cto 7Z^-v3>0U>'9' l J>^li^XliSO^ti/ l / ! ) 0 

Channels 

(^V*JI/) 

Blender Bt7*JI> Ktt&5- (RGB) C0®&£U>$f'J>tfLS1"tf, &BCBW) *7JI>777**JMtfP9a)7- (RGBA) fcfiJfflT-^to 
Outpirt(tti*)/t;M^&^7K$>£t^ LfafoTTT^WMKK:/^ 
CB, -tga ^ .png tL^^b^0}j£?I^^'0J^^]lZiBA$n"CL^^g^fcOSto 

OpenEXR OpenEXR Multilayer Jf2st£(7li. Z-^j£yfa77(0tiH6&rSiiflL£* o OpenEXR Multilayer BU^-PSSfcb^-A 
Image Formats 

BMP Bit-Mapped Paint, Rti£M« *0$<MO hTW^Atf 

Iris fl^Wfc Silicon Graphics Inc (SGI) 0ff2it o CtttiUlite Unix OS 7 v^TM^fttlSt" 

Portable Network Graphics B, ^i£^T-7JI/r*$JI/-#7-®££tf/l?- htSZfcfrb, GIF HS£j&K>5*ilte"C*o 7JI/77 
^*Jl/S+r*t?-hU*to 

PNG 

7JP77?**;i*«#tSU:B RGBA /K$>S^i£:ur<€$LN 0 

C©tt<i^aLt3>V-^7Affl«Mlza*tS Jpeg Btf-T^WsJCC-, S'J^RBO)^'fkX-^^lZj:^E|g$SMo-CL^to 
RGB fit£tt£ft#L3:*o ®fc£ffft#tfttf tSli^Efilfrru £MbLrf „ 

2^ Jpeg 2000 □-f^SffiUSto 

Truevision Advanced Raster Graphics Adapter (3fi^&775-^7-f';>77ff2it7\ 1984^lZfE6tU feJSBG) IBM PC T"^t3 
TARGA tl^Lfeo 7JI/77?**JI/£l7*t?- hUS* . 
and Targa 

raw 7;l/77?V*JI/£ft?ft5(zB RGBA 7ft5>£WyAI^LT<7c£l^o 

Cineon Kodak Cineon camera rfE6tlSfl3ST?, iiiSfe©777^77V7 h0i7TM£frtk r^Jl^JI/Aftltrto 

nDY Digital Moving-Picture exchange B2Co Cineon (ZafiL^-7>T-$P1Wfe^SCT\ B{KD^1fMW#/wn^t» 16t^h©E 



Jpeg 
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OpenEXRff25£T\ U&QTH MzmgXDWitWr-Z&ftTi-ttt 0 #U^H*l>fcO<DU>$f-/U£#¥FU£1- 0 fcfcXIi 
Multil_ayershadow(§2h specularity » color (fe)&£fC"t" 0 H-f^tU^S Stents MultiLayer77^U£&#?'3©£(£7l>3-T'r 

*-7VTlOT7>fI*yiaft»atlfc HDR ®MitC"T 0 7JI/77fcZ-^j£;to77©1f ffi£ft?f US*o 

p • T^7#S£S^-f3ld*Eig/&5c CODEC O-tM) (t7*JI*H* ZlPJ^glteto 

• 7JU77^V*iU^#t§(Cli RGB/A iK$>*tf»EL*t. 

• OpenEXR (ifcTtlff LL^2C6©T-/509li OS ft^Wfa-*^- hl/Cl^tt/vo flrevfeitf** ftttSfc EXRU 



[J,r H '9 h Dynamic Ran 9 e ^^J^fclC 32r^HZ);¥»|/h!»£teoT\ (1.0 «t0^5l^S}#^)®«Sft#T:^to 

TIFF xU5'f^77^v5 l J©lift(CJ;<^^nSto 

Frame ttlf Ifl&tH^itr, Blender *f K9-(7ilUC7U-Afia£0*t« 7U-^TV^±l^li^E«fc$^0^?(Cfe<, ttSB© 

Server \iT^jyz]-9-^i^\zm^:t 0 m^^Heng) 



VSE Rendering 

(VSE U>-$i'U>C0 

Rendering to an Image Sequence 

Z?0fcl/C, ef5*le^HJ5CfeL"C-f>J|!-hU 7l/-A*«u. fi»J(cU^ l J^LTffi^tS7j/W*0*tc &7U-AI*&&Lfc®&77'0l/ 

tur^#$n*t (jpg # fcofcfc-tewrt) 0 

iKDfcfclZli, 7U0t?f#§ Add->Movie rifeM&#S*". 77< SizeX fc SizeYfctyhUTEfcEllMllLTfc, ^tf>fc9S£*ffi&/M"3fctf) 
ICg;LTfc1il**ttA/), SHtWfcJPEGClLT, p n pS(Quality)i5^eJSIPU,7Z^-va>yt^l/r^77U-A$tT^U->7l^(C*5^7 
U-A^lzt^hL$to 7-^-Sa>S7 l >>7tSfc, Hi*;t*JKZ)±SPT?JISLfeiiHlflC, -Ba)##^6tlfe77'f;Wtli*$tlStc 

CtlT\ e^tZHJ^MBJUr, ttfcOlu Add->lmage ttXtt o fVUOr-UlCSSM^t^T^IHSffiOlZlxOiA^tolZ, f-fW7hlW5**f 
7'>>7U H&0&37VU7HJ£*t£L*to obi, tfc7.li7U-A4321 "CJwhUfci:^ 2#g©7H>:>7©&a>7U-Ali £$(Z?\/-L 
4322 frbJfeSO^t. 



Rendering to Video 

(tr?K0b>#'J>?) 

1. -3lffl®«S±5E©«J:9lZjiJpL*to 

2. b>$r-^9>SffflOutput(ai*)^77©±fl)S9lZfe5, tH±)77'fJl/©/U^-t: , -77'fJK?)f*#^FjT(Z^7.St(^J: C:\My 
Documents\MyMovie) 0 

3. 77lW3t£A-tf-77'0lWSe(AVI ) MOV, FFMPEG)fca-TS0£LS*« 

4. $/-^>7©MB#lZtefcft57U-AU-h£t9l*^ 

5. 7^-Sa>2^(r>^Ca»H*C0lr*, End(*§7)7U-A^i£5£Urr 

6. J-I-^jWM 



mW<DL-£-774}Wftvftffi?t!h£t ■ o 77<^«tt,*IEU^fcroiCiBte7U-Afc$l77U-AC0S^S$tlfefc05tfe0it(^: 
MyMovie0000-0250.avi) 
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Preparing your work for video 
Dimensions Presets 




Twmmz&zMwwxmmzfttthzto mmzmmu£?\z* Blender ammo&fcff n sost: 

Preset Resolution (X x Y) Aspect Ratio (X x Y) Frame Rate 



DVCPROHD 1080p 


1280x1080 


3:2 


24fps 


DVCPRO HD 720p 


960x720 


4:3 


24fps 


HDTV 1080p 


1920x1080 


1:1 


24fps 


HDTV 720p 


1280x720 


1:1 


24fps 


HDV 1080p 


1440x1080 


4:3 


23.98 fps 


HDV NTSC 1080p 


1440x1080 


4:3 


29.97 fps 


HDV PAL 1080p 


1440x1080 


4:3 


25 fps 


TV NTSC 16:9 


720x480 


40:33 


29.97 fps 


TV NTSC 4:3 


720x486 


10:11 


29.97 fps 


TV PAL 16:9 


720x576 


16:11 


25 fps 


TV PAL 4:3 


720x576 


12:11 


25 fps 



SMtitlT. tctXif 1600x1200 ©MfiS"C7Z^-va>^U>^U>^L"C DVD l;i£#&fcfc, TUfr-MtB#IZ^WK6ffi«in©SL^(Z 

wtto mm* dvd m^^7\~oz7[minm^x^±mm^m^nMz&mmimu^u<m. mfeQTixo^mtwvy 
vw&mmzizt. 

Pixel Aspect Ratio 

(tf{7-t2JI/0)77.^hJ±) 
^0TUt"©®®li.:i>ta-5-TiZ$« 

tf^tJU0)iEfit67^hJ±^?Ct^m^"C-to 
Colour Saturation 

(mm) 

\*T*f-ytt!:T*m^<J)\%ktvWZ RGB JI/C-life<YCrCb tfJlA-XCT: J:0iEfiS(Zli3— P^tT'li YUV(PAL). 7*lttJ**HT?tt 
YIQ(NTSC)T-to tt#ttlWr#t**CJ:<flll-C l^Sfcft, '>L*Pittt,MTto 

YCrCb ;Hi1f 'JUS' Sfeli^S(Y)fc, -o© 'fejf ©<i^T"*S^fc^(Crfc Cb)fcLT»lfiL*to aHTbtliSS€l^a^L* 
tt\ *7-fUtflifeJS(fcJ:WS)^6fe&MU*to RGB fr6 YCrCb fif£f|3(;:l*. -O0^)l|£»rr (,#»5IMv*tA(PAL 
Sfeli NTCS^oC^frDrr): 

>7fit jEfcm^* (g fit!* NTSC T" 2.2, PAL T" 2.8) : 

• R' = R 1/ 9 
. G' = G 1/ 9 
. B' = B 1/ 9 
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• Y=0.299R' + 0.587G' + 0.114B' 

• Cr = a 1 (R-Y) + b 1 (B'-Y) 

• Cb = a 2 (R'-Y) + fe2(B , -Y) 

mmfote 24 tfyh® rgb wmt&T^ics^AmhzthK w^iSTif^^ trcxmo^t^^Mmmz^mji^ztn'^ 

RGB 0MMMtMim0M6\ O.8(mffltip-1]0£?)£3L Hi 200 ($5ISftlO-255]0t£) &MZ&t *J:?tCb£to 
Zti[tm^UtO)V[tUC 0.8 JOlK&b^CCfcMTtSto fc€U 0.0 1.0 *T?G)»7-3>h^hffiBaSi#0 RGB 

Rendering to fields 




TUWit§"CUl ®m&tcWJ{s-Lm 25(PAL)S/cli 30(NTSC)(^^toXL^t o WmO%ftimWZ£ttmi:g:<m$U*Ucfo. d 

^b0^ft/jNPMlz35^§/c^, TUt'li7U-Aa)fSil(z. Xyta-S-flffiM^C^U'r:^ £5C)fttfe< A-77U-Mhalf- 
frames) , K ^©U7U^vab- r-"C'ffi<^;i^t0^to UfctfoT PAL T'li TO 50 A-77U- NTCS TUTO 60 A-77U- 

LX"t 0 7C^li^m^©Ji^lftO-P^trii 50Hz N US T"60Hz)lZ*fbnTl^Lfc o 

mz&ZH-)\,m "interlace ('f^-U-7/mi>'MD" ^tl^to cnii^§7^-Jl/K^^:fe7U-A0t^T©ffi^S@0^S^IS^. Hi< 

;ili9*<t^S#^o »t^TL^fca)©JS(C/Jx$iJ*6,5;n (jitter) *<ai*1"o 
Options 



(^V3» 




Fields (7-f-Jl/K) 

7<-JbKU>jPJ>{ra*3tt£L**. Render A*jUD Post Pracess/ngfflJKl&S Fields tfSVtfftStlTl^fc, Blender [*&7\,-L&2 

Upper First(±iI5fe) / Lower First(T£3fc) 
Still 

>f-Jl/ KFhI© half-frame time step %faMZ.\j$$ (x). 
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Blender 0)f7*Jlf MDRjETMJflft^-JI* K»fk7-f-Jl H £0fflZW£$ o Cftli PAL^ftlZttoTL^to NTSC Tli^HS 

iELt^-JI/h1I^t3^braoTL^feb^n$»ft5®mfe73;i^&0*to 6 IVES" W-W*WZ\ZW.s Bl*1MW>JEl*Tah7Z>t- 

( /-HttiRI*jftT?l47'fHUK*BIIL*1*A/« 9*<ifi^l;1ISf (blur, vector blur feif)§fT9lCli1iffiW£Lt?Tt^5CfctfSS©Wi:o"Cto 



Video Files 



H-t<s# (codec) fcli, trftfSEBUT DVD lzfc$S5J3l;:l-fc9* 4y$-*yhW-J)\,%&\:TZW-kmtittfflz[jtdO. fcSlMimt 

itYLossy; ©□-T^li®Sfc?l^jH^lZ77'f JI/^0/h$<L*to H.264 ©JSC, *£&Ml^inTl^ZI-fy?t&9£T 0 □-T^liK 
BtDI^-Ktectl/T^-KlZ^n^to CCDfctt, I>3-Ktff?7^> (Blender) fc*t^fc&57i/>©M7jlZ#St5^^&0*to X> 
D-r : 0^^li3>T^-(container)77'fJUZijXSrjbnSto 

*BaiSt>1*fcfc»+aa-T9!7iffl&0i:**« fcfcTttf XviD, H.264, DivX, Microsoft feWflSO**, #*5ffifc5Si9rtf&0* OS 

BfcfctfCDa-T^B RGB Sfett YUV fe£RS]a)#£EBl-rrtf, 7JI/775 : V*JI/£ifta.3fc0ti&9*1-o J2lTli RGB A Sit/t?- htSU— r V 
7X-t: 



• animation (quicktime) 

• PNG *TIFF 

• Pixlet - W&tt&Wttho fc^b< Apple 0 Mac T:0)fr®.7L$$ 

• Laqarith Loss-less Video Codec (fSjfgtH h) 



M/|r . AVI a-fsflEEB. Wffl"Pt*3-f?K7B OS CJoTBl^to AVI codec ^liUftlZig^fc. a-T^(Wf-f7PWSBftC 
eSlLSto AVI Codec iS£II&2> Set Codec /K$>£($?fci£}££M"C-£3:t 0 

.... AVI T" Jpeg Eitttl^t. * rH£T\ 77^;i/tt/J^<fe0*t^-f^EB7J^XA^ott^Bifl*/J^$<60*-|i/uo 

AVI Jpeg Jpeg EBttxSfcJMZa-tf-Wfcna DV ^arfctefctli:*,, 
AVI Raw Audio-Video Interlaced (AVI), 7U-.LIi3EE$s 

FramPQPn/pr Blender U:/g-77-A(P— aifcLT 7U-A'J717,r- (frames upon request(enq))£ & U£T 0 iff- h#-^(i OpenGL User 

Preferences /t*^T?BS*h"Cl^t« 
H.264 W®§H.264 □-f'^ri>H- . B?Jgftl>3-K ££TS£<£cFlA 0 

MPEG WM^MPEG H-f SfTOM- KL^tn ifiJf fcl>3~ K ferig<£3LV 
Ogg Theora Theora 3-f 97X" Ogg 77-f^fcLTI^- KL^1"« BB&Iiq-P £^JK£$H 0 

Apple © Quicktime 0 .mov77-f )VZ m f 0 Z\-f yW'f >7.r~ Jl^ftTfcO, ZfflflSiCtfgftJlCgtftlSfc, Quicktime H— rf9 

©fl^f 7Dff£<3E*.£Tn Quicktime Encoding frCJKfe'cFlV 
QuickTime QuickTime iM^Tth-JIf&lTlvTltf GIF SSEtoSt" 

Windows t Mac T? [QuickTime! jW>7h-JI/$ft"Cl*tltf* Blender li GIF 77-< JI/fc^cfcCfc^grST,, GIF ©*8fii(PSD 

©^tUb, Mac ±JrO) PDF ©¥±HMtil)te QuickTime IuOIVC#*1"„ 

Xvid Xvid U-f >OTI>H- KLSto ifiJf fcX>H- K £c!1f <£$In 0 



Advanced Encoding 

(iSff&l^-K) 
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'laceholders 



▼ Encoding 




Autosplit Output 



Minimum: 0 



I 



Maximum: 9000 ) ( Rate. 10080000 



Buffer. 1792 ) ( Packet Size: 2048 



±o Codec: 



Bitrate: 192 



^ ( VO,Um&100Q } 



H.264. MPEG, Ogg Theora, Xvid ©ivftlfrGn-f' vWMtfftZt, Encoding iWlt^mT^^iiZU^t „ FFmpeg £ffio"CCft6C0 

fofcbm'to ZQWZtefc&aMttttbT&toftTMW^ ilibavcodec p s WlEfXTSfi-® muxfcj: 

1/ demux;H T^'/C&S libavformat ^fcO^^o 



Video Settings 

v2riO>V-ik^l-i.c:, I>3-h"«&S©ai*©-SP$MSCi:ftfr-^to blender-dZ" Blender &ett*tltf» S&WliiairJISCfaGH? 

DV, SVCD, DVD ti£0)mMi>yb%tii0Z£tfT:-££t o l0)^^0)tiitl\ZW[MUWLM^Mhj1ci,0K-t o tL<(i¥Kl«^(MPEG-1 N 
MPEG-2, MPEG-4, AVI, Quicktime (0*h-JI/$ft"CI^§i§£), DV, H.264, XvidW >3.r— JI/£ftTl*§i§£)£S&Cfa!R-£3:To 
Blender tftT^HJ-ASEIStSfeftlCli, fc^L^>lfa-$-lZjELL^-f^W'f>7h-Jl/$tl"CL^ie5'S3!J t SO*to 

Video Formats 



MPEG-1 

MPEG-2 

MPEG- 
4(DivX) 

AVI 

Quicktime 

DV 

H.264 

Xvid 

Qgg 

Matroska 

Flash 
Wav 



.mpg, .mpeg 

dvd, .vob, 
mpg., .mpeg 

mp4, .mpg, 
mpeg 

avi 

.mov 

.dv 

.avi ("^®") 
.avi ("S®") 

■ogg, .ogv 

.mkv 

.flv 
.wav 



£T*t5£VMPft\10)* T^&Ul±1fa(J)ffi%:Vto VHS p n a l0 rawT^JI/tfT^fcJ:!/ CD #^£1.5 M 

MPEG-1 ^ MPEG-2 , t$&SMWt%fe®ffl&®&<%W)?<ft, *fcJWlflHH&toL.Tl*S* 8 
Resource Interchange File Format (RIFF) 77^ Jl/©T-9£7"Pf7, "?V>^(chunks)"(^^|iJU^ 

to 

7Jl>? h^^ODft^itrto QuickTime t MP4 =l>^ff^5tli |W| Li MPEG-4 JfM£($;LS?o Sfc/ufcTtt 

QuickTime-only II±trS^tt^0^to MP4 liHrafTC, cfc9£<0l77|?-htf&9Sto 

intraframe t?f#Eig£j£T\ 7l^A^kCtfT**El6t5©tflMfc3^-f >«(DCT)£tel^T 0 f-^li 

\iTtm.mmmx\ m&tott,-mmzmioftmi£o)-?-et 0 mm. mm. &m&m\*Tt<Dmmz.& 

MPEG-4 ^(Zlji<tff*II-f^M^ l J'C-to B7U-A, ^P-A"JI/fcJ:U'1/4tt)#M1l, lumi masking, 
^M^Mb, fejtf H.263, MPEG fe«Wtt*$A*^fctT*!lfcl*9fc ASP £flB&ttlt$?, Xvid ®-#0SS 
£*B¥tt DivX Pro a-f^T-to 

7U-T'*Wi££bf tfE^5£T"To Xiph.Org Foundation EJ:oTlMB*h., ^t>7l4^LTIB^c?nr 
oa>7>f JUCffiM'C-#S77'fJH^^"C-t 0 

-<>5-^r-r Adobe Flash Player ^ortT^iBfltSGXZ^^nS, XsrfTrt iV&ttt * 
#EM0)(£td*.&<EMZfttc) Microsoft fccfctf IBM ©#^774 hBttto 
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.mp3 ©E$l^Ti/"9JI/tf-f^:7U4V-±r©^ 



Video Codecs 



None Wj*£V0X>3~h"tf o 
MPEG-1 (±0 £x£Mg £c!'If <££t^o ) 

(±0 £StM££"5K£$^„ ) 

RTaSiCtrf^-T^TN trf^*^5 : VCD^iCi:L"Cl^E|gC0YCbCrSg^^.5^< Ben Rudiak-Gould ElZjioT 

(±0 tT£M^.£-lt<£'^o ) 
(±0 t^2M^£-R<£'£^o ) 
(±0 £r2M^.£-If<££^o ) 
(±0 £r*M^0 Ogg £^Jf<£Sl\, ) 
(±0 rJ'f'^^ £c!'If<£'£lA ) 

FFmnpn x/idpo rodpr FFV1 ^Wl^to intra-frame 0t"f tfH-f vOT't o pl^S^lb (variable length coding) tl> hPt°- 

rrmpeg v!aeo coaec ^ „ fe (entropy coding) fflfl Sfflf ft (arithmetic coding) fcT-^t, I>H-£-i:f H-$H2 FFmpeg fllcfe 
S7U-Tvr-7>V-70^'f^ l J libavcodec 0-SPT'to 



MPEG-2 
MPEG-4(DivX) 

HuffYUV 

DV 
H.264 
Xvid 
Theora 
Flash Video 



#1 



Options 

(*7V3» 

Bitrate(t^hU-h) 

IV- LZtO)\:v mvfoZW-® tfyhU-K &!!) L^-r. ffmpeq MliMJj kc!lt<££l^ 
Rate(U-h) 

t'^r-U- r-0lltfr}ilz& Minimum t Maximum o 
Buffer(M">>77) 

decoder bitstream buffer ( j£ if tM r-) 0+M X Q 
GOP Size(GOPtMX) 

Group of Pictures ^'dC^Stl 2> jSfgl0$I „ OlZtSt "intra_only" iZfeQ inter-frame (jSf£+H h) bi'f' ^^yAl^L^tn ffmpeg 0 K 
+a^>H^li^»^tlTL^t: "ll^USl^r-U- r-r07.HJ-5>^'lZli, teL^U-AU- ht/J^fe GOP £&-yC<€£l^ ftiZ, 
Linux player ^ft(5£';tire'&<> 7U-A^(^§if^0 RealVideo I^TI3£9i:T" 

Autosplit Output ( tB t> 0 § 1) #&j ) 

eftftf 2G £JS;t3g*&t0&b. g»^f!J^^"j5blZLT</c$L\o tH^TW Jl/+MX0±frJ1Mi GOP Sfeli keyframe interlace £ 

MuxUJWUW) 

Multiplexing h)0i££ o 

Rate 

7JI/?^UW7hU-A©S^f ^hU- ho 
Packet Size 

(ffmpeg 0 ttity KlSi&tffcOStt/u) 



Audio Settings 

(#^0I££) 

"b^H—t^ (Audio Codecs) 

MP2 ^pT&&W)&E$Sfl32tT\ ISO/EC 11172-3 Tj£*$tl*Lfc. 
MP3 (±& [:t^1^ 0 MP3 £c!'if<€$^) 

AC3 Audio Codec 3 U KJl/bf-^iK? HJ-XfflfBbtW^EHtttPrTto 

A A ~ "frMfa^Wft^t (Advanced Audio Codec)" li&telbStlfc* TS^JU*^fiHtOTRTat&EIIJ?J:l/iI>3- K^iTC'to MP3 
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MP3 AAC iZffi^tS* $-TjWM~C"m\±!fisO)Wtttt * AAC ^ Windows Media Audio 0)£oUM MDCT fl^lIEfifctS 
Vor^£ltkfi-1?:£fT9-7j» Cftbfcl^J^ te©^FBj^fe#^^xC©^< c tOfettfi^Min"Ct^c 

fi AC ^'J-GpraSCWra-fsflCFree Loss-less Audio Codec) T?t„ FLAC 07Jl/JUX^rE^$ntfv5Jl/ : t^(i7c(Z)+t'rX© 50- 

prM Pulse Code Modulation tt+f>^J^Ufc7tP!?{t#*TS^^T?*ta)Cttt3tlS^Srto H^ta-^&fl Blu-ray, CD fcj:tf 



Bitrate 

fc-H-T^lZttU'C »®rt©Wf^©tr^hb-h(p H qH)SIIISST:^to CflMMIi 128kbps "C© MP3 tf^hU- h^ft 

§l5^7'fJI/^^<fe07h l J-A]fI«S<S:0*t^, « JK&OrTo SiftttCOfctt, 2flIW*»lS&5J^U:UT<e*l^ 
Samplerate 

^CD1#fefcO©1t^HS€ISfiPL*to t7*JI/HD 44100 IS CD #^£#k£<077^M^©»r, MHft+TCC/FttW* 

to 

Volume 



Tips 

(t>h) 

Bl®S7l?7h^Pi27.^>1#»j35l7i{7 h&l/CfE3©feb. AVkJPEG ft AVI Codec «HSSl\, XviD fDX-TJUl-r ^Wfet* VSE £K 
*ii^-t^ti:t.(Cl!iil§m*tSfflS:6,FFMPEG «6l^t« 

»®IC^h^P-t2^S(5t*3t,03&6 OpenEXR ®«fcLTU>$r'J>^nfc7U-A-iC^9©^-S'Cto 77<J^-o€WCbfeU©6 
6s AVI Raw £gtfg:? 0 AVI Raw lig^Trttf, ^Xr-^Pt7ffllZtbl^©iE5tfep a pS^tJ#LStc compositing/sequencing ©cfc?&7ltth 
7tHz;iCDfcfcT\ EMT-ZZta Effi^077^;WuJt?7.h^Pt7SiiLfcUfcttJSt)&^"CUj:9o EffiCJ:3®&©^* (artifacts) tf, 7|?7,K7" 
PiZ7"C-tTofe^H^L-CLS9Rrffi1t^*S^6T:-t 0 



*S&5tffc0**o blii^MZ- &0)m±W(T7*)lh<J) PNG, &3(,Mi««i§q a qHfe OpenEXR) &U>^'J^ttltf , Video Sequence 
Editor (VSE) (eng) WT Image Strip %&oTr)Ugtofti*%Z.£tfZ-Z£to ZH)1S&Tt&* \ikTO)Zt:tfffimzz-££t: 

• VSE OHI&flDMMLit}. fctdtliftrOU^-s MP. \ZT*9WWftt) Image Strip £iI*JPLrf „ 



Home-made Render Farm 




1. *^fyU9HJ£ifMIL3rr(tfiJ: Windows NFS x"}>h) 

2. "Overwrite (±»£)" Ofi^^^U "Placeholders (i§RltG)ffH£)" {ZTxvOlSt 

3. Mt>^ita)3aa)7e/>^ffioT, ^o^Mv^ovy^y^^mt . ?i>ym±ifftmwfcZ®hT-b3:?zizittoQ£ithja 
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Post Processed Effects 

Render HaTCI*., U>$nj>$f©S7l*£» U>^y>!/BteM***ifllntSJ^6l7i!7h**3ttlzrtSt. ^WTtfrfctlSarcttft 

Composited(y- h"^)fc Sequence (VSE/v->7>+t-) EOl^B aftfl)*:75/3> (enq)r iftW$n"Cl^-r n 
Fields EOIVCH: MBCPfflA (engM ZgftllBflfcQffr,, 
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Edge (Toon) Rendering 




Toon 7T l J7JL'£lilofcy---> 



Blender 0 h^->vi-?H^Ofe0;t;&IZf;t^;l, U>#'J>?£H5^Plk L<(i7>tffH© Mfc g iZf^tt^tt (Unoon 7t'J7 
Jl/^^ofcv->j)(a^?©ll=^^7>^lJ/SO9l|»^©lfflmi^O0T\ h^->vi-^-€(^r(S^fi£t(iL^^^/vo Blender (illlPfel 

Freestyle 

ilfP^©ISt±il-li^©^^©tel^ Blender 2.67 frtmmZftTl^ Freestyle Zm^ttfr^tt 0 IlUte Freesjyje £z!'it<££l\ 



Options 

mT©^7^a>(i Render(U>#-) H>t**N7) Post Processing ^Y^U^J^'J) 0 
Edge(ffl) 

Blender tfV>#U>?^frbi£jm£l£U r^fxOj^SL^to 
Threshold (U#lMiI) 

fe(RGB) 



Examples 



(0|J) 
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im©H'V-£#8£t3CfcT\ KIM. (blur), ^6tT*fiA5J:5Cft0*t, T©HttC©*ttWL"Cl^t« Mrf, Skyi: 

Edge KV-©*§}#-3^|^J|ffl©U^-H'V-^0*Lfc(SkySAtlfc©li, HBtfa^iUS^ MMti* T" World Jj^-tllWtSfcftT 
*)„ te©U>*-U4V-rii£im©U'fV-£*^ Ma>H^(tEE*J3U:L3;*. Output fl 10 amiftMMftcugu 
to iHDH Blur J- RCjiL^to ttUX Alphaover /- KSffioT, I^Lfe^#IS©±IZ+a-^^fi!tL*to **36<MVK***0<K 
fe^^»6tl*to &ftftJH*0>lHktt*T?C: 1.0 ©7Jl>77fil£MoTlA3fctf>, Premultiplytf't^ftTl^To 



Dithering 

(f^'ii) 

Dithering I^T-V3>rtl^ft0fcbtf'r^ t°9tJl/£(iW&ffi"C'T 0 #ttCMj6tt^7T-2a> 



Dither I J 0 frb 2 ©t5iaa>fit"Ct „ 



Details, info, download: http://amrc.altervista.org 



Page 971 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Dithering 



Blender JA wiki PDF Manual conversion by Marco Ardito 



Stamp 

mZttJfcl~Cl^Wm}3Z(mtif&-C JPEG, EXR, PNG)0)W&0)**T-*\z££3&ZkhT:££to XM0)?TV9frW7tf9\>ftT\.\Zt 
Time 

i>-y<DmMmilg[t7\s-Lm^o HHiMMiSS.FF flSSC 

Date 

ijli£0E!B# 
RenderTime 

Frame 

Scene 

Camera 

Lens 

Filename 

.blend 77^ %<Dly< )l% 
Marker 

Slu©7-;tJ-0£(tii 
Seq. Strip 

Note 

Stamp Text Color 

75>7©:£^0£tM]t 
Stamp Background 

Font Size 
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Blender 2.64: fef S 

OpenColorlO tf Blender Izifcftdft, ZtllZcrfeklvfef Hv7.TAWIxI+$tl^Uto Blender liUZ7(Linear)t sRGB 0)—O0)& 

->->'JZ7(Linear)fe £ m 



PNG Diffuse Texture 



Rendering ft Compositing 



Monitor, Projector, TV 



O ^ Display Space | 




[tTlvtbis^ynvzOW HDTV c:(i5tL^to v->(Scene)7P;tT-flCZnb©iS^^fc0St o 
TVH7.(Device) 

MWa^cFtlTt^f yH7 0 ^^©H^ta-^^EZ^Ii sRGB fe£P B 1ffllZlJlg$nTfc9, a>t°±--5±T'ft Sit Silvia, ffi^li^ 
0*7va>lif>!rJl/r-a)2^lZLTfcX;W^^ M77^ 
) \,*m<DT M 7,±T~m * ? So t OrtH * ? § B#IZ ^ M L£ t o 

Rec709 li-jfeWlZ HDTV Tl$fflc?tU tVv^JI/^PS/'i^-T"!* XYZt DCI-P3 ff-H%MZ"to tIU^ZU L(None)I^IS^t§Zc: 



Rendering & Compositing Artistic Look Display Transform Monitor, Projector, TV 

















( 


Linear Space 


H 


Exposure 
Curves 
View 






Display Device 
Gamma 

V 




Display Space 























»J<J)-*8tfjfei$ffl*-;ui* u:/$f!Mfa>M*bfei>»*fc\ Bti^awEswwM ho»i^£JlfcO. vy^)y^J3-^wmt 




Default RRT Raw Log 




feB3ffl0)$/->(Scene)Kj£ 
t"a — ^ $1 ( V i e w Tra nsf o rm ) 

RRT li ACES Reference Rendering Transform MfefflU >TJl/ZvftG)jiLfc gS^ab- r*L£to 7-fJl/A(Film^i/3>li»Jffl7'fJI/A 
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ttfflltITt, Rawt Log li®fc©&Sffl££l2ll,Tfc0, ftSfcto&I(7>tfl«-HinSi*93H*ta Raw ttm&Hmom&bUim 
-J5 Log imfflZV8l\%rdtWU^®0)t2l\ W?7*j\*lUWfc<D£n.-ttz.£to 

ffitH (Exposure) 
i">7(Gamma) 

fe£Fa1©^&tffTfcftfc&IZiiIJB$n5s ii*P©i]">7liiErto f7*JUhsRGB ifctt Rec709feSra3S^l*tT s l^2.2AC!)3!j , > 
}j-7£&ffl(RGB Curves) 

\mmvft^&mm*m#tm\zibtf\-izh<zt\$. uo®«77^i>®Sc»*£fc1*5frrt 0 png ^ jpeg fett^^i^-^Keiiii 
a^Rr^6feSFBiizft3N«j$nTteo. uz7SF B irii&o*i*/uo ^nb^j^tfu^-rtr-T^^vfcLT^ffl^nT^sBt, inept* 

Web±T-0a^JSIi:U>#U>?®fc£ft?ft5B#tu ^SPallZgE&TSi&gtf&Oiito OpenEXR W774h 
7*-7S»H4, *JfNT?G)*ra77'fJI/fcLTffi*iJ&J:7lZ % UZ7feffil«?i|M**lVat*T. 

HBTT-MW** tfiittf7*JUha)fe^ra^iELL^t60ito Z©^-^lz^Tli*bfe^ii^. ®«77>f JI/©feS^liv®« 
(lmage)Ti££Tc*£to¥i&lCJ:3l£Mtf&^^ 

to Z©J:9&7^li. HKHZIiferiifeC micfefcLTl>3-K$nfcT-9^3N'jLT^5€lt"Cto CCBJS&fr-aTttNon Color 
®&(lmage)f-$7tly9l*$£*€yfla>$IM^ ^'JflflWH h^77i:f<tt£± 

fe£H(Color Space) 

f^±0)BfltCDfeffi Palo Ztll*77<^7*-7f Hutt#L, #J*tf PNG ^ jpeg ®&TNiJ:< sRGB TM&$A£tU OpenEXR 

wm i J-7&&r$z-ftmi<h£t 0 j-?m>ftyj* 7,fyt/)v^<D^i\<omm^v[tmmz[tT^immbT^K>t, causa 



[i ocuments/character nomnal map.png 


liiMESIl 


Image: size 1024 x 1024. RGB byte 




Color Space: 




Non-Color 


B View as Render 




fetM0®lt(lmage)H:" 





f7*Jl/hriiU>^U>^^©^U>9'-t"a-^^Mfflc5tl"Cg^-f*#c5n*t 0 Ctlbli Render Result t Viewer Image f'-^P^ 
^LT7zy-^a>(RenderAnimation)^U-5-lCj;0E^fV^^ft#c5nt77'fJl/rtc LfrU *Hiia> OpenEXR TT^WCftfffctl 
feU>$rU>^®«©^a*B#T"li, ^J^.«Il^T^7s5 : vtU<ISTV77U'r^> h7y70RTfi&14tf&3fctf>, Blender IS gUiMdCtltfU:^ 

t'a-(CfeJiffl(Viewas Render) 

Image T-^P^S(U>^ l J>^M*(ClS61 , )tra— ffitti, #>7, RGBA-7§JifflUTa^L*to D-7 OpenEXR 17^)1 
rU>^U>^Lfe7U-A€,it^U^ l J>^bfel^i:l^i;!KS'C-msCDlJ:fi!fijr-t 0 

b>$T— feSfSjT-ft^Save as Render) 

Mff ^#^U-5-©^7va>T:\ t?ZL-fefc&, SStiK RGBA-7^jSfflLSto Cftli0iJa.li l JZ7 OpenEXR £ PNG 
JPEG iJ^MZs a^SFBl"Cft#t5©lZfi!fiJ-Cto 

S/—^7> H t— (Sequencer) 

v-^7>+t— fe^r B 1 (Sequencer Color Space) 

S/-^>1t-»#tSfeSra 0 f7*Jl^hT-(*$/-^>it- (*JslHUfl!>/t— */3>l^^ sRGB ffilBT?llffL*W» 3>#$terV-K«BJ:3U: 
l JZ7^ 3 PmO)^mZ"mi^^ZthV^t o »J©fe2gFHlT"lifeMiE(Color Correction^P^i- K(Cross FadeJ&cfOfifE 




OpenColorlOlS^ 
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Blender \Z^mMMUUmTlU7t^-^.^0)Kotz, WM® OpenColorlO mfctftt£SUc 0 ^fflLTt^#P.sUZ7fe^f B 1(i, Rec. 

UftU OpenColorlO 13 1i&®77Ufr-y3>P B ir ®J.-tfl9^ ?0)tcMZ. m-O&^WUZJyf )V& 

&mtZ>ZtbVZ$to Blender [t Blender T77rJl/r-©l££"C(3&< OpenColorlO W£%Wifr&b(D{Z, Mm® OCIO H±$t^ifc£&fflL£ 
to 9-^7a-^^'0i¥Ll^^^;£lC-3t^lj:. OpenColorlO webt)--r H&Xfe ^miTKtdZl^ 

• scenejinear. U>$f'J>^ ZYMVt^jV . tVJMzmZftZt^TO) Float If Jf 0MMl^$Ffl£ftrr o 

• default_sequencer. v-^>tr-©T7tf Jl/r-fe^Pslo Ja££tlTl\;&t\B#(3 scene_//near£f5kfflL£T 0 

• default_byte: )U VWi&Q>W&tJ74 kmO)TJ*h\-Q , gffio *i££nTI,\£il^li texfi/re _pa/>7f £^1^0 

• defaultjoat Float If Jt©!Hii:77'f Jbffl©f 7*Jl/r-fe£P B 1 0 JIS$nTL^L\B#liscene_//near^^fflL$t 0 

Si]0'JZ7fe£P B 1li353t0(Z), Blender ^^fc ACES ffl Q-K^K^a^>h^j;:) )lZLKQ^>ctt^LrL^1-n UZ7 ACES fe^l^S 

EXR ly^mmhm^X"^, RRT t:'a-^^^ilft©a^l^^©tim©a^^^T^ffl plt^rto fc£U ACES ±mm\$ Rec. 709±I5S1 
iZhb^T^^LNti^, ft^0iS;S^^#§lClJ, ACES tt«lS:£77^l/£&JB**2T-b«tf 0 S«J#^fflT-#S«t?[ZtSlZli^Ti@SW^ 
&t<M), OpenColorlO te ACES la^ friUftl/Cl^tn 

51#077^05&t£l;mM#£^ yay tfmJlUS^ 

77^Jl/rt(3li'S^tili^cn"CL^tft\TI^^-i:t"a-©feir^LW0t1-o 

Developer Documentation 
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Motion Blur 
(€-V3>^-) 

r7*JI/KCIi Blender ©7Z^-va>li, -51© J5£& $-±MklT U>9 ' X M "$tl*t B DW4SI*lftC*lt*1"« fciffeb* 'il3lt*J|0;W 
7' r»6tltlft®a)7U-Afc¥H©if^blZte^Tt, iiJi^tt)t2.fc©ISf ©W^r^tirL^ (blurred) ZfclZctO '»)IW2>' J^IZjla-SfrbT 5 
to ZV&itemZV&ftl^-yaylt^-W^^mUcMZ. Blender li ift£07U-A£:, ^©7U-^©^r H 1^iJ7U-^U>^ l J>^LT 

The Human Eye 

CAiaa>flB) 

ft4®JKttBgfr$a>ti$HI*(;:, ft|^15ttjb9LTL^t. Ztih0)1^B\t cognate U =o£tt&?3Z£T-S&££*q:£L£Tp 

In Film 

Oft®) 

t©^<i;<fcjgn"cm7.&iU9ic, ttBaft^a>7U-iJK(fps)«JMiK:ttu:LT 30 ^u-AicL^Lfeo-p^tr-tt 24fps) D Lfctfot, 

In CG 

(CG) 

CGT-lts □>tfa-$tt7U-A€ltlitSt#, ifazW&SfrfclEflllzaoTfcO* *©iI0lzfit®L3:ro 7U-A£ii9Z:'i:(z, &2>»te7 
b-i»1T?li A IZ, 7U-A2T?tt B Ett«LS*o C0>-O©7l/-A£Si<JLI±6tl§fc, $f*li?fttfBliteTj|a.3:* 0 BS^i:7-f JUACDfBl (Zttif C 

Motion Blur in Blender 



(Blender IZfcrtSt-^T?-) 

*tlT\ WttUAStlfc CG ®&£ftftSG)T-Uafro Blender lZtt€-*/a>77-££t^t5fcto©=o©7mtf&9St: 
Sampled Motion Blur 

(+t>7^lfitHlZj;i. J E-va>77-) 

zQttmmwttf. mm*£<untto vy$-*ji&/ft*ms t-2a^f5-flre*3ftirp#*t* 

Motion Samples 

=&7U-A^(ZlX#t5+t>7Jl/©^^IS^L^to 

Shutter 

vV^-^^^T^bffli;5^r©B#r B 1^7U-^"C4B^LSto 
Vector Blur 

Vector Blur \$&&tttfimZUl\Wmm%&ZtZkfffomt 0 fc£U ZftBH»"P**t« ^7Nb77-li^>^yT^>9'rfe$tl2.^Sl:\ 

nrr 0 □>7i?e/$-iico)f-$^L\, tiS^iRiizfes#tf7tj^/5m$i**to 
Examples 

mm) 

«E^S«J:<ffiSt§feit)(Z, &7jtttf&7U-U Blenderaz^r*€l^-lZ^IZ^»itSZ:fcS#^.T*iLj:9o 3£^ft g#0-22tf2Blender 
^7li : E-v3>7^-feL©7U-Al©U^' l J>^^LTL^to ^IJ7U-A2©b^ l J>^'T"to MftflTIZfc^g^Oli. 1 Blender J. 
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[SHI 

7U-A2 



m3 0 Vy?)\4k8 % Shutter=0.5 0)^-if^=j- 



0.5 ZLZyhfc&SO) 0.5 aZ^hT-e^TL\5Zfc^i^(Zlio#0fct3^0*t. 




H]4 0 tfttfJMRS, Shutter=1.0 ©^-vaV^- Hl5o +t>7JHfc8, Shutter=3.0 ©€-va>^- 
o#r5Z7jfr£t!)ftb£B#©7b-.M tt#T"&#ft:£»jfrbfcfl#a>7b-A1 



Hints 



(t>r-) 



$/->rtT?<5IfcSlUTl^<Tt, t-?a>^7-<Wr*i66 Blender (S^^lzli 'cf^fUl' 7U-Afc^07U-A©FflT?ii?bs ^£/h»l^tgbb 
St (jitter) oCtltt, 7y?TV)7?/yV1M7T-tootct[jT^ •S*0)H4»£3*CP^I'fU7^W* k <r5fcl^C4:T?t. €-Sa>^7-Cd:« 
7>WJ7S/>Vlil^bA;jH3)7>WJ7S/>!?lCffi^b*1-^, Wiiliii<60*to 

S&lWIi, U/W16©7:/?l4y7$/:/W^ 

64, 121, 256bA;jl / ©7r-;\-+t>7 l J>^*l^(Zttbbito 
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Optimizing Render Performance 

r%f?£[t&\,vif£vztt>$T-t&s uy&jyyiz&ftigimmtgtcVs £b[z[tm*z9^yiUcotmmiftem\mmiz&otcztm 
zfrbinsvhjo [;y$ [ jy9(j)n&it(DtcMz. fczmmmuisywjyyzwmfztcMz. zzz>z\mtc<zhjW£t ■« "tn^t^ci^y^j 
>^'j^tz.is; ¥R& pc vm^izmwuy-y^y^jy^-c-^t „ \&i : itisy$ l )yyo)i&&ibo)tcMz s ^zity-ymm^oo^y^ 

llfcbfc^"U'Uj:9 0 

TMalloc returns niljtl^rfc-vtfaifcb, WJJQ'j-W Blender miZ^m^J^mriw^^tLT^^vmoZ^tctl^ZtZto ? 

so, y-yvvywyyiz&itvm^t \ Blender hmmnx'nvztvhjo isyVMZftoat. z^-yizh^^o^ut-D^no^ 

Hardware Improvements 

(A-r^i70M§r) 

1. PCU+f-Ttf-K^ OS)0±PirC" RAM £ii^? Q ttU< Blender IS 8GG(^"^^Sr©^Il^U(64r:^r-7KU^r B 1)^^§J; 
lizmSfhK PC li 4G 0 RAM fitt&lkXtt 

2. CPU ^JI/^Z^RJl/^PtytrliZHfr 

3. OpenGL tT^K^A'©Mfir 

4. fcoirill^UM'T^A^ 

5. K®±PSrc;f il&^'JSA^o 667MHz ©^tUli 800MHz ©t©J:0 30% 

6. ^IC&5$;L2> PC ^t^Ti^oZ render farm £$Sfs/)3M£T2> 0 tL<IS BURP 0)±iU render farm 

Operating System Configuration 

(OS 

1 . OS ~Q Blender ©$&iHI5fcJf £±lf3 

2. os hwjw^ymzi&mtzwyyyyj m^-mzmvt 0 umvxn^-vm m< xtmitntto wimtvwxtzMv 

3. 64t"^h OS IZMfJKl^fc£l*r&|-mtf) 

4. O-fJl/^ftk BOINC. Real, £b(C(i Quicktime &t'W;§W*r£H\Jt0(M§r£P^ 

w^oy mm%$kT£i*z>ftW-±£V£to ivjov^oy mm$ ram ttei^rr 

5. %vhD-ommmMzi;Z. t^lu ping vmtmT-wMmzitmt 

6. ^v^-^^r-^v^itxro^^to-c^i^o^ffl^So ^iz7jwtV7+m Kf-^/l]ii/7-A)rai;3rr 

7. Word fcif®. HtT*©ftfe©7^U^-i/a>St^T^L;5 

Blender Settings 

(Blender 

1. J.-+f-I££0, y7TA8 t OpenGL5^T'ft^y : E l J+V^va( Memory Cache Limit)**** 

2. Mlbfrftfc Blender bi'JU F EMSfr*5 n SSE2 fttfiR— ht53tiiW65 : ^teftL^b^lZ, ftil^^tltt'Jl/K^L^to U>#'J> 
C'B#r^^ 30% Itt 

3. ¥^SfM Orthographic) ^iztjjr)^^. '>->IZfcsr$ B a p j£Eij*0®fcfcLTU>£U>?U GIMP rft60^*3t*S o SUtflA^TVt 
^^KSttSm^&fcl/C, 1ttB*ltofc6*U:fl****TJWa>¥JI**n, £b£fc9-ft*i§3fcl^*9£T\ I^I^IJa© 
(;Sffl(7)B;§0)JES^3^(5i:"0¥m(Zfflf^5^}S^OSto ¥m£IjHtLfcbmfc£frttT, iHj£©1Si:BiH**tt03:*o Blender 

KhD«J*W8W&5<0T?, ^®tSx.5iH l Jd , >/ffi©l»t.^&<fi:0Sto fcfcX"li60-&*3#6tlSJ:9t, Mto£fci±a>»i&U:te52j;i7* 
lo»jfr*j!K FBl^feL^?IZUr<€$L^ GIMP £&l^c<&lMl£(3, Blender 0H>^VT-f^7- FT Translate (fltti) ^ - 

4. U>#'J>>/0O h" 1 }* (Blender faStf^O K^U^'J^'I" 2>&b Blender fc)*/JMb« M7[/-hMffy[Z&mzU%tV0 ATI ZL-tf-© 

5. TBig RBiiJerj^y?h*«oTH**ll«ltlCI/^U>9L, *h*|fi0**3l*a 

6. JaS^X&tT.fctfJI/KSfESo fcfcfctf, convertblender.c check_non_flat_quads A©Pf l/tfcU£:i*>h7^ hL£*„ 20-40% 0) 

Scene and Specific Objects 

{y-ym^OAHVx0V) 

^mmzvy^yiz^t 

3. ray-traced Shadows T1Jfo< buffer Shadows 

4. Full Render 'WMoTI&ftfllfcftlt. r£fcf>7*f **HWs£/:il;:ttoT* C©^T'J7JU^t§^M(i:b^t 

5. ^2/a*J|l|lftt5(jWJi/tM6t>.*^U:A*BIjftWlMatf, I^Ur/tfMHtfWi;* 

6. M£fxOI&< (Remove Doubles) . Sfeli Decimator ^iimttt? 

7. Subsurf ^ Multires : EfV77'f7^H1" 

8. *92/a©|HMI«l&(JU&l*$fcM HJ*lMIBO 

9. -jt£i!>L©:d^i<7h£tt*u:/#y>tf*^^ 

10. Jt^»j©U'fV-lza*. U>tf-b4V-*ffiLTU>*U>?L.fclVJ:9U:*3o fcfc"c-£-j£i/cMurr 

1 1 . ±©-o0)7-f T7$ilfiJtL^t<t5tfti^ ; 7^El^tS 
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12. fg[I];OI (Area lights) 

13. ^jjmmwMm^t 

14. AO t fOTJ-ttUOLTs 7TU7Jl/^bllf^ii^^-r 

is. Trtvv^ vnyyj-Jwm&Mht 

16. 1y*v®9WWM£WLht 

17. world AO £#J3 

18. Material SSS £30 5 

19. {trnt^m^TO^^'^itZo 256x256 2k jffl&tfte^t'J® 1% L*)M£l^tt/v*)\ Jt^U>#U>^'0)®Rft%Mr;L&^ 

20. Subsurf £MbT 0 V^\,*±.\1UclJ\mM$mO)\s^mM%\zm$.t 

21. Multires ^Mbt" 

22. mWd.tiVmWL^ViOYO) matte render £fr£l\ v->Ml^li^'viO ^©t00^ftOI^.^©il^«i+fet'Jl/nN"- K (billboard) 

23. ^yzO ht^JyOU^y^y^tc^hj^t^t. jy^y^itZftZl^ DupliFace ^m^to lOO&oCfe, Blender 

Render Settings 

cu>«rux;a>H3i) 

• output (& a 

1. Edge VjWJlQimMl 

2. Save Buffers (7 t«77ft#) 

3. ifry77'y7"Cftft< Image Editor ->f> KfrlCUl/ff'J^ffU^t., Render Window 

4. *J|#37 CPU 7b? K ©tefflOHHD M fctel^t) 

• Render Layers (U>-9-U-fV-);t^JI. (enq) 

1. smtow^-i&t^j&yjy 

2. -r^T©?t;JI§m«^r-1 1\Z\jT\At$>M (Light: fflBIZ^h©*«A*) 

3. 1O07TU7JL>r±»£UTU>#'J>?(Mat: fflfllZ* HtT^A*) 

4. Zfe£©&g?&l\U>£-;tt©*sa!Mbo fcUli Diffuse &fcf©BWCWt7€tt*l/>$n.£/? 

• Render(U>-9'-)/t^JI/ 

1. Shadows SrSJS 

2. Environment Mapping £^2> 

3. Panoramic Rendering 

4. Raytracing 

5. SSS Subsurface Scattering 

6. oversampling/aliasing OSA S^J§3^Tlf§ 

7. Motion Blur £tf33frT(f 5 

8. aj^»jizu^'j>^tSo ztiT-^*6 pc rfcg*&®fc£U>$r'j>tfr£a:to 7ji^u7 pc Kfcfiig 

9. octree resolution ^it^f 

10. SL&toUMfc&nffiiW xv v»* l Jy*J ( 25%& f ) 

11. Fields L£/# l £/9%ttl3 

12. Border U^'J^^^ftMiSffl-SPSU^'J^ 

• Anim(7Z^-S/3»;t»JI/ 

1. 7Z^-v3>07U-L^^Mb-r (tbT\ H&JtS<07Z*-J/ayCffiU7l/-AU- h£&9)o fcfc*tf3?>07Z;i-*/3>T\ 75ft 
©7U-A€S^257U-AT'U>^^tSftt30li:,30tfcffl7U-ASSt!>107U-A"C-U^ l J>^L*t 

• Bate^C^liljJk 

1. Full Render £/WT3 0 ?f l )7)\>ttklZ#jyxV hC3tftt* UVt^^V^^^T, ^&L"C"7T'J7Jl/©ftft0li:ffiL^t 

2. Ambient Occlusion /cl't^^'f^ 

3. ^yTOYmOTOXJ-^^O 

4. Normals (;£*f0^ DisplacementCfWU'l' ;o<>U(M^iau>3'U>W^£;SMtt1\ »J©i Wl^fttlSt 

• Fojmatl2zj!ikM^litM 

2. S i£& CODEC CODEC 

3. eHT?U>^'J^(BWitx"$» 

4. FFMPEG £f$oCl\tlli\ Multiplex audio ££3Mz:L&li 

5. FFMPEG fcffcoTlvlatf » Autosplit Output(fcH;b£g tb^iiJtS) (Video ;t*Jl4^» 

6. RGB £(l£U>#'J>?o A ?v*JKRGBA 7ft"9>)(a^Ute/fim£WLrr*)\ »H77< ) WHRffiUCttttfc 
Multi-Pass Compositing 

• f^WM Hi, M0^©^"Cbtlt^yi^ h^^rS*3tlt^i/i{7 R:SiJ*(zlx1#r#rr o intensity(&j£) , fe, 8]£aO)3£Sa)J3 

• i;£fFb£n«£f$^ftb»T^^^^ 

izmo^n^/v) 
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Wi7li Blender (J) J- K^-a0:i>/t^"9-fcIt*£J±&T"£3fc©T"t ) . 
fttf&S&Ufr6T*(t»U<tt, PBlJIotgp^Sr^^f-^W (garbage matte) jSttoTKE^UT, ELfckfl^fl^firrllMU&kCfc 

tffc^6<r£rf 0 ft tmoM^rut? i ) 0 

&H*M*3Cfc&<fT*3*:l^CfcT*. 

mi$f a XmzgsLitcmi^b^U. S/->a>tto*0Ufc«« (aspect) Km^fciKSCfcir/r-^To SSttCDffil^tt (aspect) * 
(rftffiMiz(iiEW*jtf)a§«LTStf^^ 

*7Sfr9k 7r'J7Jk fOT.f^s ^-y^mtUcMZ\t. Blender ©rM^'JU^Jttl^afSUT^^^S^&OSto Tc/SLfcJI 
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Distributed Render Farm 

zwmmmmzvm. vy^)ym^±\tvMLhtztt^^t a cpu (DrnD^zatKot^uw^t. 

Multi-Threading 

U^JUo ^)l^70)CPUmm. Ts^m^m^tt Blender =tQ)%.Q) CPU £U>3W©I+3tl^l\g:-f 0 
Frame Ranges 

UAJl,2 0 LAN \zm^fc %W PCmmvZftiZ. ^milV-LZlt^nt^Zt^Z-^t 2OO7U-A07Z>-VEi>£b>$l ,| J>9" 

tsfeb. mz&omto) pc tfs-sma. i-4o, 2^@iz4i-8o, tL^m^i^^^iL^to m^mi^pc mt'p 

teMZ7\,-L%mr)%ZZ<f££^o LAN U^'J^'^T^Ii .blend 77-fJUZ)&2>7*M-£&^ KM 7'(^l££l,£T (r^^kf®^ 
77-fJUi Pack(yW7/ffl£}) LT35<^S^0it) o =& PC T? Blender £jgi})L, Z(J) .blend 77^ )l%fflttt 0 Uftmifr?^ m^tmj 

7\y-L^m^L. isyvwzm^sto mti^Mzmnn^mmtm. [^y^jy^u^-Mtt^h pc [z^n^n^zu^o 

Collaborative Rendering 

LAJI/ 3 D WAN U>?U>^T^WfU'#£To .blend 77^JKPack LfcttSg"? ! )£05-*yh£:ftLT*-Jl,fr77^&^ft Verse-Share 
Remote Renderfarms 

vMmo)[sy9-77-D 

U^jUo [yy^-77- Lm-\l^mmT:^t a BURP (Big and Ugly Rendering Project) 0)£ote\sy$-Z>7-Ly-\:MZ. $ll$ilg£tl 
Zl^to .blend77^J^-^riH2.t, U>^U>7'li1S|jl^© PC izmm^fttto BURP ^JlCtHLtCDIi^©+t-r:'7x^l4T\ Blender 
ZL-tf- PC BOINC §y0A'^^O>K^Il"C^fflt5^feT'to Itii©^-^!*^^^:^ , fii^It? 



Details, info, download: http://amrc.altervista.org 



Page 982 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Hints 



mm 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Blender ft»b©*>> r-9-^U>5U>? 
gift 



• ants 

y\'-va> 2.6 \>JMZ-\ts a-tf-^S© Addons ) t* J H?r Network Renderj£W^tLTfc<i&gtffcD£1" 0 
GUI 



7 79 -/Master 

-£C)7v>r775-+t-M-£^#iLi:T 0 

• Blender ££BKjU information 0f> K'JflD'V^— KP , ^'O>(rScenej0|!^)^$o'CU>9' l J>9'I>v>^ Network Render lltfj 

• (U^U^t- K£g|R&&r&3Cfc£teIgLT<e$l*)4l[iJI : E- KfcUT Master £iil/£?o 

• W*/3>fcUTjflr**tJS IP address WfiJELSto port t^tTC'to it-^-SJIS^-hfflt^Tffl^h^-^^-^i-f^T^ 
ftt*3fc§tt» [default] OiiSllLSto 

• start (^(D^M^y^m^t) o bywjyvmsitttrt-izity-rt-awiWtffcWkZhtto 



SltfcflWMWD URL7+-AT?1.6tl*t" 0 http[s]://77v^-0IP7r : U7:^7$-a)il?-h 

§811+ OjQuery ^-TfiDffUL^COtt*© URL 7+-/»TJl6tl*t. http[s]://77,5-©IP7 KU7:775-0tf- h/html/newui 
§M >5-7i-f ^Mf 2>:£1f ffili C££> S^J|<€$^o 



7b-^/Slave 

Sij07v>rU>5'-7U-7"£Pw1&l<g:T o 

• Blender SfittLu U>^'U>Cl>y>^ Network Render [ZLSto 

• {iWM^- KSSfR^r&SO^ISUT^l^Ilt- KirLT Slave £Stf£* 0 

• (#7$/3yC-)^7£-tf-/t-ffl IP address t portfcltSLSto 7"P- K*V7hfrb7xU-7^775-£g»]&*n$ti2>l^ [default] 0 

• Start £#L**(£<0U>?U>WOW«£S?)o U>$r'J>W;flS^t^-lZtt7>U-^CDlll^^SI!ife$tlSto 

97-f7>h/Client 

• b>$r'J>?*3 blend yyUlZMZSto ^7C^0U>^'J>^SSfiS^L*t o 

• 77-f;i/$ft#L*t(CZT-g^lZft#Lt77'fJWilHi$tl*1-)o 

• U>5'— Network Render £illl££t" 0 

• flmt- RrLT Client £atf£* 0 

o 77*5— tr— A— G) IP address fccttf port £*I^L£to 

° 7"n-K^7r-^b^'f7>H^775-+i-- i /t-§SK)^*P$ti2.lZ(S, address 0TI^&2> Refresh 7n'5>^ffL^t 0 

• 7Zj>l-'>a>y3^775- H T-A-(Z^1lt?.lCli, Send Job £fl l^To 

. sgfiStfrfttllis 7Z^-^a^U>5U^Lr(Ctrl-F12), T'^t7U-A5*isr;Sto T?#fe7U-AI*SSlWlcr-Snj*t^ ii*T*0>7 

• 7Z^-S/3>c7)ffjS7U-Ar Render SfftCfcfcT-ttto 77.5-^6iS^*%#$tl*t 0 

• fgj|i|ZWa.tf » r^r-9-^T-7Z^-^a>j^ff U iH6nr<57U-^#oeim^L\©rto l/^U>WMa)#tH4BS7U-7"a)f[ 
iC&MUg:? ($E&B#fH»<) „ 

t>fcO©*/7,TA±T\ 77x5-, ^7>k 7xU-7"S*fTT?f*to 

• fiiri£a>fcfcg* 77x5-£l£:£Urf o rstartServicejSfftftftOlC, 77^Jl/£iS#Lrr (#J:master.blend) 0 

• 7xb-7'0i££t mmz&ftlsSt m : slave.blend) 0 

• JsiTffl«fc?£UT77,9-fc7U-7"5Ba&U ;1^77>KU>#U>tf£frl^1": 

o blender -b master.blend -addons netrender -a -noaudio -nojoystick 
o blender -b slave.blend -addons netrender -a -noaudio -nojoystick 

• 77.5-tTxU-T'tt Ctrl-C Tff±T#*to *U-7"£7;tf-«M£II±to5Cfc£fct!ltf)Li:t 0 

"XJifBuf -addons netrender 13, ~fc)\- r )—9\/y9—<J)7 ttytf^ft&£tiTl\%Zh%jR;i&.l>£t 0 #7"va> -noaudio -nojoystick 
toS£a*£i&l-r5fcib£|-tlz$i£LTL^To 
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fM-tt IRC (iblendercoders) MI^jl-JI/C theeth k5l*&StS tftiWlftfifrfroZUZt . 




NetRender as a Render 
Engine 



U>-9-I>v>0r-"P^O>li. Blender ^>h"0©-#±lzfe5 Info ^OK^lu&OSto *9 hU>#-$ffi£{£9ldet, CZT? Network 
Render ?IU'ft 0 



779-/Master 




779-©I££ 



• Network Settings (^h9-{7CE)tt3E) 

o Start Service: 77.5— 9— M-fcBHteLSto 

o Path: ?7&-tt*te??rt Jk MAX* □7>?C5te©fc<D£ffi#T3i§RFTo master_<p/'d> tl^£Mrfjr*jtTVU7 HJfcftOS 
to <JD/G>ICI*77.$— 1»— rt-CD process ID tfAV£t„ fcfcT?77.$-£SBB"C£3J:9(;:, 7#Ma>JI/- MC 
n blender_master.data"kl\9!gHUG)77-1'J^ft#$tlf1"o 

o Server Address: 77.5- tf#$gtt§*yh , 7-7'l'>*-7l'f 7.0)7 KUTX'to /bfefei//(/(ifiJffl"C^5^h I 5-9-f ^-71^ 7§ 

o Port:77.9-a>i#5Slt#-r*o 

o SSL: *U-7>^7>hfc0>jWte: SSL(https)^L^to SSL 0M»hgt£m£tS-O0iIgftWc(ca 

§B*€iiEW#^ comodo^ verisign ©J:?^+t-r : A-T'ffltt©liE0^ : i : ^$^tto r-77r-^i->(chainof 
trust) tfWltfBIDTWiH^CAftSCfallfCSSW* IIWSIctSfclZAnSi&gtf&Orf 0 ffilflt, H^r-^i-X gtt PEM 77 

o Open Master Monitor: 7^1fC-3i7^-7077.9-tZ9-£liPI#S'to 

• Master Settings (775-©IS^) 

o Broadcast 77$-0>7 KU7k7|?-h€P-*J^h9-^T?7'P-r : ^7hU*-r(10|3>c:i:) o 

o Force Dependency Upload: n-jWI»£fc«tt#a>ffc#7>f JUttOf 7> r-077-f JWZ— 3ftl/rtttfc1\ ftftOC^ 7> h© 

mn7<)\fe*7&-\Z7*rtU- Kfct***, 
o Clear on exit: 779-tfff±Lfcfc£, Patf? rtlZf^bnfer -f U7 HJ^IXOI&^rTo *»E*3fc, Hbfr03ISr77$-a)«i3tf 



7U-7/Slave 




7.U-7'©I$5£ 



• Network Settings(^->>K9-70lx^) 

p Start Service: 7.U-7V- K£§HS&l,£?o 

o Path: 7U-7'^V37'77'1'Jk ^WfeWk. P7"£ft#*3iifilTo s/ave_</•d>tL^9«f^"C^^lfV^7^• l J^^0^to <cMllct77. 

^-^-A-lCji^TfiJO^Xbtlt _Slave ID tfAOit. 
o Server Address: 775-CD#^SIt7r ! U7xo 
o Port l7&-Qtifo9M- h 
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o Refresh: TO^HD^-K^aHfcMU 7h"U7*fci|?-h£&tf>£T (&*T-20#frfr9£t) «, 
o Open Master Monitor: ^O^yT^K-^CD^^-iZ^-^m^tto 775-07 KU7tf'IEU^#^$!]lZ£9rf 0 
• Slave Settings (7U-7'©1S:£) 

o Tags: 7U-713J9MaTbnfc5?<7). t5HP>Etj]0©-KT"to y^^0^$o5^^^-^W^"C^$t^^L^PIOIi, ^0)7U-7"l;: 

o Clear on exit: aU-7tfjtfc6ttfcfc#, Pa?/? ICfE6ftfcf<fU9 MJfclMI****. 

o Generate thumbnails: 7U-7UL0U>#U>^m©+t2^Jl/&ft9£-f (fttSlilZtSfc^-roS^tffeO^m^bnSt ) „ 
o Output render log on console: U>£ll>tf©tr:7*7TJtz;W6a>Ptf£, 7*$HC&6ft§U>#-Ptf£l7T:"&<s filiptb^lzfctH 

o Threads: ^U-^U>«TU>efU:«9^byKft. 



97-f7:/h/Client 




7b-7"tva7'G)-!t 



• Network Settings (^fh^— 

o Path: ^7>h^"-B#^feU>'5i' l J>^©iSS^77'f J^#t2.1imrto 

o Server Address: 77.$-©#5Srt7 HUT. 

o Port: lt#- h 

g SSL: 77$-i:0^W:D(Z SSL (Mips) «6l>**« 

o Refresh: ^-©^P-K+^r-SMU 77.5-G)7r : U7.i:^-r-^^t(ft^20»^0^t)o 

o Open Master Monitor: 75$+fWx7*-;wrea$-*Z$-SII*S*o 77.5-0)7 h"U^jEL^fc#^aiC&0*t o 

• Job Settings (va7'©Ix^) 

o Animation on network: m&Ml\Tltt7'0l% s JmJ£LT?Z*-\Zj&) s CU>#'J>WffeCDi§iftT-ftfctl3C:fc 

° Send job: Hrll Wi^l" JI/£va7"£:LT77$-lC&93:?- o aS$tlfe job ID current job ID [ZWtto 

o Bake on network: v->ft©7tH> r-^^va^;t-T^7Jk>7T^i$ort^r©tfV77^7ttfcl^^7^a©va7$^0^ 

to 

o Send current frame job: IW^IW^-OI/^ llS©7U-^(WU>5'U>^n5J;?^LT, vaT'tLTv^-I^Oi; 

1"o ii$tlfc job ID tf' current job ID {zUVSto 
o Name: va7'©£fUo [default] li blend 77-f Jl/€^L^1" 0 

o Category: va7©£TiPJT\ *?*>3>~Cto ^-±(Dyayht\fX^T^ / Am$n^t 0 

o Tags: 7U-71ZfiJ9Marbftfc$?<7). t5HP>E^00)-Krt o va7'0|#o5^7b-7W^"Cl#tfeL\PIOIot. ^<7)7U-7'(;: 

va7iotfijo^xe>n^^/v 0 

o Engine: ;:0va7'©U>#U>^;:^U>#U>9l>;;X 

o Priority: va7'0ilftff 0 ilftff li. 775-tf va7'£ X \myaJ"i:%%m±ilz&XZ\±Uzmmm:t (fefcz.(i«5feSlfcffi 

5fcJt20va7'0i<]9£l\£fc2>i:, ttlftU ^HM©33%t66%^f:(7lX0St)o 
° Chunks: ya^fV^^CD-^tLT^b-^ICfijOSbnS^U-AliJo 

o Save Before Job: va7tLTfiJ9JIbft3fu(;:. Ijt£077^Jl/£f^77llMftl^#L£ro 

• Slaves Status (7U-7'©tKSs) 

o List: 77$-l^£^LTl^3>7U-7'0-!t o 

o Refresh: 775-ftbG)7U-7'ti mzmftitltt o 

o Remove: «Lfc7U-7'£7^U7H^»)Urro 

• Slaves Blacklist(7U-7'07>;'7 l J3.r-) 
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o List: y^0 i J7.HZ^mUc±7.[y-y(D-W o 
o Remove: il}RL£7b-7'£7>:^U7l-frbIX9l&££r 0 
• Jobs(va7") 

o List: 779-±©:£va7<7)-!t 0 

o Refresh: 77$-frSa»$Wtil $E£fi§HbLrf 0 

o Remove: 779-frbva7'£IX9l&#i:To 

° Remove All: ValZmV&ttt * 

o Get Results: SW*a)S/"a^6fiJfflT?#5^7U-ASSl#L*t 0 ?)UTM\>- EXR 1f ntLZ^O^ti^TMY 

^Ii;H^©M^(bake)lifti£ Netrender(Ciiia$nt^fil"C'to v-X^clS^f ^77^7. &3lM^t-T^v7TA)rte}mTl\?># 
^>r-^V>r>ali^tlf tl. 7U-7±r&±LLTM7£nrro ^7III^£#Jf lillfi+ttf- h$tl"CL^i+/vo 

^(37i7y>5-7iO©i£^ va7'(M-v>b, zip 77^ JW:LT<7)#7>n- h"€(W'T^to #7>P- r-"tfr#fcb unzip U 77'0KC|g 
ilttlTbtlfc blendcache T'^-JU^fZ^^^S^. ^^0L^tfV77^7t;t-T<^Jl/v7Tlvffl^fV7^+V^va^^y>!]^LS-r (Cfl^lllite&S 

at ,6 r S mznt) ftz i ^ it fz-t ) 0 

7lW>h*^r>:LC0WB#(;:ffl^^ Lfctf'oT^a7' 

0p^77^i/ftb£<0tf$gia#btt&i^^ 

te0fIII©^H;HS: (fluid m)0)^0\t. ^fftytf-t-ZftZZ^Oo 




Git (Dm^m 



VCS(A"-y'a>i ; Ilv7TA)£va7M7tLTte?^^ 

m*z%%t a Mmmtztitcmft-ftt. mnzz'-^^oymm. yByowimmmmnrnzt^tt^. vcs %mo)irMigtt& 

i!H#£T\ ^^-r-$nTL\§A"-i>'a>^S^7TLIi Subversion(svn)*: Git 0-o£'(7"eTo mH&MZtt$m^%Z\ ^Mtf&ntfm^ 

to 

VCS ^-Oil/v€b. v7Ti*M©iS££30ji£?5&^tf&9rf : 

• o Revision: A— va^fSIIIHZ^fotlSX^^J (svn: revision, git: commit hash) 0 

° Remote path: 77'01/£#7>P— KT'crSU^:— r-A7(svn: server urk git: 7U— 7'#'5 : iyC77 r-ojfitfe: remote repository 

path), va777-fJUit^T. ^07*J^W77^J^'IZfe(7ntf^O^^/v o 
° Working copy: WMzWf-Ok-hZWW* Z.ZWft-VJJ'ttWV^yn- K^ftSto l^]i;77'0l/&HJtk#7>P- KLfelvJ:? 
v^7r B 1^lf^#^ntt 0 va7ft7\'-ya>W3v7T^b, ^^77'fJK7)irtfe l Jt'va>^^^i:t5i:#^^(7^M$n^to 

Refresh 7H'5>IS*D0#5iB IS "C'ftS©IS^^Sb^to 

• £^&77^£fJ9II50:tf^ 
^#LT<e'$LN) 0 

• IW1— 77^Jl/^lCj:g)^<g)fe#0Fp1ii: https://proiects.blender.org/tracker/index.phD? 
func=detail&aid=25783&aroup id=9&atid=498 

iti\ m&w-oin-wmmt^'M^z.m m^zt^t. render farm 0)U^ti^itmz o Matt mk^mnoztot^m^m 
Ltc^ztot^z^^m^immmMM^izt^z-to 

M^©^i{/Load Balancing 

s^Wcm^ffcia, io£!>a:i^va7'0^790TOM^ 
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oiz^to mmt 75% i^r-^tvu^Ttf; x^mizt^z-to 

To do 

• "iwia>" u^-^a 

• y- h"±rfflS/=ab-S/3>Htm (cloth, smoke. .Jtfr&oT, f ©^SiJO^oTU^U^tSfeftlC^ > MWl/afc+t-M-ttllStf 
7vs> 

• client-server-slave: 93?&fc%J- KlZtMI 

• client-server-slave: y— K7i/>G)!tK8i1rf£^ 

• client-server-slave: I^-P^ , © : 7^-vV- / \©$g^-(y- Kfrbfl^Ttf) stdout t stderr) 

• V37©+V>t?Jl/ 

• Windows r^'fSa h©fl&8Mb 

• 1OJsl±©7U-Ag-JSlZfij0^0(7U-A0)i/-^>7) 

• Ut^MlL 7U-AT^-0&37U-7'£7^7U7hgii 

• Multiple paths on job announce 

• £77^U£M£T3re2/a7"£iI6#3 

• 7U-AJ5ffl0*JPg(7U-AtEHT-^^t$n5fc^ltit?-f>h+V'>S/a77'fJI/^5) 

• TODO: 7xU-7"t^^h9-7^7x±0)SSmS3tf-$i+S 

• TODO: client-master: S/"a7"S7-M7"ICAtl5(V-7x77'fJI/fc«gSa)^lSS) 

• TODO: master-slave: 7U-7«fil£X^Lfcv37'frJPg 

J2lTI**f hU>^-ffl*#IC^lCHz.5 blender H- h"©-JtCTo KlM$WJl\ LKO<MiL>0<r»«t^*(b"CHU^)«1!BTt. 

• API access to jobs, to be able to run masters and slaves in the background as well as render job notifiers on the client. 

• Render result from multilayer image in memory 

• Render and load tiles in render results 
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• YafRay (enq) 

• LuxRender (enq) 

• Cycles (enq) 

• Freestyle (enq) 
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Cycles L/>#— 

Cycles Blender 2.61 Ja±T"fi]ffl^feSfrU*U>#-I>>":/C"*o &m%*T\ ^0£<0«flftC*tJSl/3O, jy^Ofrt&t®. 

Cycles lif 7^Jl/R^iJfflWfll&7 W>®— ^tL"C|5]ffl$tlTL^-ro Cycles £&fflT2>lZ&, r-^^'(lnfo/\^)T\ 797M7"U>$f-I> 
yytlTfry\~lU\1ftmr)Si*hjo -m^Ucmt. 3D£j.-Tt4*T\ fi&St-Kfc Rendered HiS^t tttiu f^^f^bV^'J^'tf 

Reference 

• Ml 

° xV77U-f7^>h 

o OSL vi— ? 

• ^7U>ff'J>7" 

• =>< WU 

• GPU U>ffU>9" 
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Freestyle tit ? 

Freestyle ttI<SF5J(a#)£5-f \t*.-7Shrj?* r- l J7 l J7>T-f^(NPR)U>'9' l J>C'l>^>rto t'JViT-'lt Z ;£ff 1f fg^IOl^. SWSftlfelf 

Python aWTO^&l&t^-^-lljfrE- ^Parameter EditorV P-QflgfE^- W*9» /t97Jir#fll&M>7*-f il«fcl8*CTft 
CL*f a B^©€H(big brush)^7Z^JE(cartoon) % SHl(blueprint). ;S^lZj:§'l'S(thickness-with-depth)©cfc9fe7'f "j7&< )lt\ Python 




HVAC Pre-Viz, Lee PoseyEfFo CCO (File:HVACPreViz.zip ) 
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Kitchen, Vicente CarroftfEo © AnigoAnimation 

tifrlzfc fr«DfEfltf W$$ : http://wiki.blender.Org/index.php/Dev:Ref/Release Notes/2 .67/FreeStvle#Freestvle Artwork Showcase 

1 . Freestyle £ 7P/tT^(Properties)lT^ -+ l/>#-(Render) 5? Freestyle lWl(J)?iv9i$v9XZ:^?MZl$:t 0 Freestyle It 
Blender l*lSI?U>^7"C'©*fiJffl^T^T'&5^l^;±SLT<t"$L\o 

2. Freestyle 0l£5t(ct, SrUl^ ^-(Render Layers) Sd'lC&O^To 

3. -0©U>^f-U'f-V-lCO^ s -O0t'a-7^(Viewmap)£J#-D^^'T'^to t'a-^^I^V^^iS^CCU-^ftJKCrease 
Angle), £U>9'(Culling)0ON/OFF, ®07A-X$(Face Smoothness)©ON/OFF, 7T l J7JHIJ l f L (Material Boundaries)0ON/OFF, 
M*7va>©$¥S(Sphere Radius^Kr^'f 7vP>(Kr Derivative Epsilon))^LTL^to 

4. --DO)\fj.-^'yy[ZO^m^.O)^ >t^KL'ne Set)£^OCi:tf"C"#Sto 

5. M>t^hli. y-yZTLCUcz'jyOWi. rr©lyv'M7(Edge Type^iHRCSelection^UV^U^^nS^^H^r-P-Jl/L^to 

6. &7OtyHot-O0>f>;WJKLineStyle^ 

7. M >^^JKi l J>^UTL\2.7'f >t>>ha)fe, ig. ^©MU^'J^^SS Freestyle {Zfcz_St 0 



f TuatuntOgnStoCHon 

I 



Viwmip 
(feature edges) 



S en o on. chawing 
I end agoing 



Chains of feature edges 



Line stylization 



I ndarfci i 



Line Ml options 



Una elyto options 



?D l<ne drewmg 



Freesytle 0)\?D.-?yJ£jQt7sO)7Q*/9ffl 

• Freestyle li BlenderrtgUU^^raj^fiJffl pjf^rto 

o 9'f-\'(Wire)7T l J7Jl/0^^va®c 

• KV-7JW(Layer mask)lot Freestyle Tli»fi=L^/uo 

• Freestyle ©U^UVtflMltH: Z ;3SJt1f W&Oirtt/uo 

• ;t^7(Panorama);h*ymi/j^L2H±/vo 
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Cycles L/>#— 

Cycles Blender 2.61 Ja±T"fi]ffl^feSfrU*U>#-I>>":/C"*o &m%*T\ ^0£<0«flftC*tJSl/3O, jy^Ofrt&t®. 

Cycles lif 7^Jl/R^iJfflWfll&7 W>®— ^tL"C|5]ffl$tlTL^-ro Cycles £&fflT2>lZ&, r-^^'(lnfo/\^)T\ 797M7"U>$f-I> 
yytlTfry\~lU\1ftmr)Si*hjo -m^Ucmt. 3D£j.-Tt4*T\ fi&St-Kfc Rendered HiS^t tttiu f^^f^bV^'J^'tf 

Reference 

• Ml 

° xV77U-f7^>h 

o OSL VI—? 

• ^7U>ff'J>7" 

• GPU U>ffU>9" 
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Cycles \t=?lt)VVX^m^U7 Ktf>0— 3fcl/C^ffl$ft"CU£* 0 Cycles £&fflT5lZ&, r-^^'(lnfo/\^)T\ 70f^M-xy 
yytlTtlvhimftmnSVhjo -mZfeUcm*. 3D£":L-lf^Z\ ffiilPE-r^ Rendered [Zt^tm. W^OTlHWMft 





$/v© gpu tf^w\z^.mm^.t\ £"ft<"bi^g>fr££pQfcLNB5i;L gpu u>ffu>? £fei^<€$iv 
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• Introduction to Cycles (Blender Guru) 




• Introduction to the Cycles Render Engine (Blender Cookie) 
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• Rendering Nuts and Bolts with Cycles (Free 3D Tutorials) 




• Create a Realistic City (Blender Cycles) 



300px 

• Make a Procedural Starfield (Blender Cycles) 
3Q0px 

• Cycles Material Nodes 

• Cycles Tutorial Series 

• Cycles Complete Overview 
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^=> 

tt[$)V?Wj&M\Z*nmtZZtWi&s Blender ©i^fc^tS&tttf&OSTo 

)\-7,^0t^ { Perspective) 



Lens Size and Angle 




IEtt&i2( Orthographic) 

Scale 




Heu Clip Far Clip 



Depth of Field) 

Aperture Size 

Aperture Blades 

Aperture Rotation 

Aperture Blades 00$^ fj£ 0 

Foc3l DistsncG 

Clipping 

Clip Start and End 
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7<^(surface ii)£Dlt@, ^r>afa£B07t\'Ja-Mvolume titer)) K **>*/3.£m0)T'{73\s4?Jyb (displacement SUDT-fo 




Surface Volume Displacement 



Emis8lonl*1t-7^63feTO^ 
tr-7^vi-W;ft£Jxlt^ 

7TU7JI/©^TA(i%|g^-a©b>*y^^ 

9P-JtMJl>5*-*>a>£&?fc£l;:7fy7JUtf^ o£97t'J7 
BSDFtfMIx Shaded- @ttMlZ?0)J5C:&3$1'. 

LfrU W&JStL&UCfcfrP***. WUCtt1.0j:DfeKl^7-tt«tt5fr, Add Shaded- KSttl***. €fcU ^^feHgM©fcfcr©7TU 
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Mgttfi TLTL &Hfa 0 experimental feature $0ffl o 



• True Displacement: UV(/0)frt«!fc*rl*t. ^srSaMBUUfcEUSto fttiSl^nfCM^tfWbnrr 

• Bump Mapping: tr-7-f^i/i-^It»tSB5lC*a©;illT-life<^iELt}ill^L^to Ctll*KG)f^U'f7^> HDttfcOfc 
6§fSmfe¥^T-t^ fe<*T"afiffillZig^1+/uo *fc®J'JI'l9H**jEtt"Cs T-a7M';0<> H^oTtf-^ag #lZfSf^n§lif 

• Displacement + Bump: -O0^;££»£frfii;t o »M?6aWlfcU ^acy^^tf^SJfiLTT-fT-JI/fcUSto 




Bump Mapped 
Displacement 

M£l£% TLTL \£Hfa 0 experimental feature $ 0M O 
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sawn mmmt\ mzznzmmfc^to 

Emissiontt+*-7^frbfttfTO£n3^ 

ffl OP 

• BSDF : bidirectional scattering distribution function(^^f^^SL^^Mil)(7)[ll§"U'-rc ^-J^MZ^Tm'tiiD^iZ^tiJiU 

• Reflection (Sit) : ft*y-74MzmiTA%[jT£tz0)mm\lzMtom[j£to 

• Transmission (M) : ^^-^^^©S^fJ^jiLSto 

. Refraction (®trf) : HtZmmmtmftHnZ&ittttto 

BSDFGm7*-$ 

BSDFrft;R£girf 31^*1$ (roughness) )\^*-$\Z^Z^m&lE*Z\yVU-)\,\;%? o 0m^W\zm. 1.0r(S|^lZV7H^0 
Stchardness^exponent;^^-5tib^m^©^iJ^(S, 1il0tEBl^O.O^b1.O^"C'0tESl^i|KSo"CL^feisr;l^. <mmmUz\y\-U-)W 
L^TUfcl^Cfc* ^tzTO^^lZ^mW^t^ti^ZtX-to m%0)mimbfcSMZl\=)t roughness = 1 - 1/hardness Vto 
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The Volume Shader 
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• Texture: tO^vOMM. *-f >h ^f^'lZjlU/ct- hTf 0 !$ill*soliclfcPHi'Ct" 0 J:oT^tl(3Blenderft(l$©Texstured solid 

• Materia/: m^1b$ntM-va>©t^"C©7TU7J^^^GLSLvi-^^fflL\Tffi®$n^to B&WteU^'J^&tjfiC -ft^T^ 

• Rendered: Z0)=E~ Fete, t±l*lZS^$tlfeI>S/">lZj£i;-C3Dtfa-tf U^'J^tl^to -OtO^^O^^-fc^-Al^^S 
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Background^- r=€ttT\ colorirstrengthflfiltf^ h0)&£&&ih£f o 

msLizmmcpTt 

K£iIfiDU Blend Factor£ls Camera R&j^tt o^^<J)X*m-mm.W±K?-\Z, 2l&ftm%fLtt1}7-\zm$t o 
Background vx-$[tlM&(DtZ.?)W&yyy i )yy£ftSVh (not importance sampled) 0 tfelO^ d rfm©0J§L^IH£(Zj:O^<©+t>7J^ 
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ffJL ^Uemisshonyz-^mmU^'JzOhtUhUs v-yizmwr&1)Utttilkt{ J Tz>yytfm$t a iu-#tCDSLMi, T^[t[y 
Type 

IlSPoint, Area. Suntf+ttf- r-^nTt^-To SpottHemi lampsli+ttf- r-£ft~Cfcbt\ ^tlf ftPointtSuntlZiyVWZtltt 0 

Size 

Blendermter©^>7©X^$ o ^#<t§tf^vi-fV>W^^b^<^0Sto 
Cast Shadow 

cnmrnztzt. z>yyo)mzt7vT9 Hzz^tnttho ^ii^3t;f^riiM>t§^^^t^ru>^u>wjs<feosto 

Point Lamp 

t^znjjftizmwiztttm^tto wxztinMXZ<tzmmz>yy[zm s f^vi-fv>w^6^<feost 0 

Area Lamp 
Sun Lamp 

to 
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7fU7Jk Mm. fcJtfUStli, tKZitx-Tiyyj-MZvhy-tt&oZm&^to C0>y-FfcMMI* ^Hk tints 2a-$T*fcllAL* 

to 

• BSDFvi-^:^'yi^r-©^-7'f7.lC35(t?.3 l ca)Slt, H8t, DMSia&Lito 

• Volumeyi-9':^ l Ja-Al*l"U'0p 1 c©^§L^lSaiU^to 

UV^yytfO^^yHZtt^t-yfO^*;- Ptf^rt, 79f*7CLfe'f /-S^WW- HiTexturefSIIt- HUfelvcfllSS 
2W*HJrHk x^fvli, W-5a-{f, fcefc^feia^-^O^SOfetoOTy-Ko 
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BSDF 

Diffuse ( ft tfc) 

LambertiarrETJl'fcJ:l/ ! Oren-NayarEf;U£:J:5Si;S[Slto 

Color input 

Roughness 

^-7<7.(»roughness^0.0€i:flR*fl*JfeLambertianS|5riZfe0*to ISfi€iS<t5tOren-NayarBSDF^fttlS1"o 
BSDF output 

Diffuse BSDFvi-# 0 




The Oren Nayar 
Shader(Roughness 1 .0) 

Translucent(^SW14) 

Lambertian : ETJKCj;?.ffiiJig^ 0 
Color input 

BSDF output 

Tranlucent BSDFS/i— $ 0 




Translucent Shader 



Glossy ( ft ;R) 

*'Mfi#* (microfacet distribution) llctSftjflJxIto fcWMt&kTCttl***. ft;Rli£!»©5fc£££&i£fltf&9irro 
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Distribution 

ttJBT3*'ME$Mlip SharpT-ttflS0)J:9lCroMC«iU3te^(C&0*to BeckmanntGGXIS Roughness lnput£teoTl£^|-tfc£l*£ 
Color input 
Roughness input 

&.mm\z&&i,£to o.ot?mu:«<» m^mzw^ti^^izm^t. 

BSDF output 

Glossy BSDF vi—$f 0 




A Rough Glossy Material 




A Sharp Glossy Material 



Transparent SBBtt) 

^r-A°;U;:&bTto®yi-ffd3^gko^ 
Color input 

BSDF output 

Transparent BSDFi>i— #<> 




The Transparent Shader 
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A darker color will make the 
transparent shader less 
transparent. 



GlassCtf^) 

Glass yx-mm^t (caustics) UzQy'f X££&W^rTo 
Distribution 

ffiffltSHS'hffi^o SharpT1iil©J;?lC^fil^05iL^^(CfeOSto BeckmannirGGXIS Roughness input^o"CffiL^^ail 
Color input 
Roughness input 

mmm&zm&izto o.o-c^fiiziji<. n^mikmv^h^mmzmzto 

IOR input 

B«f$o 3t<Z)£fttf»2>Jll=U^£«U£To 1.0riitransparent©J;9(^o-r<"(cML. gfeffi£lS<*3fcJ:9Jai-frL£*o 
BSDF output 

Glass BSDFvi-#„ 




Sharp Glass 



VelvetCSJl^yh) 
Color input 

+t-7-a0£o ^ffi^WlCL^B, ?tlf tl©3tO)^S^iSit$nSfil¥c ; Sigma input: Z1£M®,\t&i)ttho 
BSDF output 

Velvet BSDFvi-^f'o 
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r 



The Velvet Shader 
Emission (te It) 

LambertiantrJWCj:5ttlto7TU7Jl'fcJ:V7>^a)y--7'f7G)ai*lZ^L^to 
Color input 

Strength input 

telteft5ft®&$ 0 PointfcArea£IIIL^ 

Emission output 

Emissionvi— 9 0 




An Emissive material. It has 
a brightness of 1 , making it 
perfectly shadeless. 

Background (ft) 

Color input 

Strength input 

Background output 

Background vi— Q a 

HoldoutCiStJi) 

Holdoutvi-9'li3>^v^H^III^^I^J"C'to J*-v±T"tt7)\,77\m0O)rKl[ZU0$:t c 

Holdout output 

Holdoutvi—9' 0 




The black area is a region 
with zero Alpha. 

Mix and Add(^^tiPW) 

P£11b$ftfc7T'J7JK;:tel\ Fac input££±*tf'Blend Weighty- Kirfg^T'^To 
Shader inputs 

^jStSvi-^ofet^liTacV^^hT^nf'n^^^m^L^-oroAlt^^ir'o 
Fac input 
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-o<Di>x-9ttmtz&®n£oOTtem-ai>T-9££otcmwzttD s i"ctt*=a>»>i-*fcBii;£&9$*o 

Shader output 




For example, a mix of a 
glossy and a diffuse makes a 
nice ceramic material. 
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Image K TVXf* 

Image Datablock 

'f *- s JV-7±.LTfflOft&4 *-Vr-9JQrto %L&0)tZZ % Blender Tr^tf- hStVCUS'f*- S/W^TCyclesr^ffl"C#St3(^r 
te&9£tt/vo ^©generated, packed'f*- 2^fcl*7Z^- va>liSti£+ttf- h$tlTL^1*A;o 
Color Space 

ttUZ7©li:9tffBfcUT&$fcU\rU-5o 
Vector input 

fOZf Vllo C0V*9 KHfe ttiKFtlXltft JOf^'U UV M V-®UV7^tftttotl*t . 

Color output 

^-V0RGB^- O 

Environment(^Jt) r^fv 

Image Datablock 

0-S/V-7fcUTffit3tlS'f I-Vt-VJUvIo SH£©fcC3* Blender rtfifl- hcFtVC^ ^-2/W^TCyclesTHftffl'C*5t)WT 
li&0S1*/uo ^©generated, packed-f 2tefcl*7Z*- va>li^+t^- h&ftTl^tt/uo 
Color Space 

A * Stlfc'l' SftMJ^-yl"*-^ sRGBSfcli 'JZ7T?* 0 
Vector input 

T{7a?*£#H&1-3fc£©T{7*?vMffio COWvMcflfciMSn'Ut&ltft*, Z$4^±(zL-CII±tl^7^t 0 >^n^to 
Color output 

'f^-v©RGB^- 0 

8ky(ffl)TW^ 

^£M©*lifcJ:tf£T9;^o 
Sun Direction 

Turbidity 

£©«9H£o 
Vector 

t^^vJS^o V^MCfflfcftlftfclYUt&l***, Generated textureMtftefrftirt o 
Color output 

^^^Mpeliny'fXT^^VoBlenderrtTOCIoudslC^TL^to 
Vector input 

fO^vmUo V^hMfcS^$tlTL^L^, Generated texture j£*IW£frtli:To 
Scale input 

Detail input 

^X©M©m„ 
Distortion input 

Color output 

fOTJf^-tiitic 
Fac output 

Wave Texture 

Procedural bands or rings texture with noise distortion. 
Type 

Bands or Rings shaped waves. 
Vector input 

fO^vmUo V>TVHzm&mZftT^Ulti§i-&s Generated texture^I^^tlSto 
Scale input 

Detail input 

Distortion input 

Color output 
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Fac output 

Voronoi ( ft'IV >f ) TO^f 3 ? 

Type 

lntensity^/c(SCells©ttJ^)o 
Vector input 

T0*f V'J'yhizmm^nZi^m^. Generated texturej£*Itftefrtl£-f o 

Scale input 

Color output 

Fac output 

Type 

Multifractak Ridged Multifractak Hybrid Multifractak fBM. Hetero Terrain 0 
Vector input 

T073-\>m$ko V>rvHzmmmZhi:i^Wi-&s Generated texture Jtfflttfffifctl* to 
Scale input 

Detail input 

Dimension input 

Lacunarity input 

Offset input 

Gain input 

Color output 

Fac output 

T{77.r>3£JtliS2lo 

Gradients IB) rCa?* 

Type 

Linear^tliSpherical^T— va> 0 
Vector input 

t^^vMo V^MCfflfcSflUFtlTlt&lt*^ Generated texture J^ffitf&fctlSTo 
Color output 

Fac output 
MagicTC7.fV 

^^T'J^fe^-f^^Vo 

Depth 

Vector input 

t^^Mo VfrfhCfiTfcJ* IS£$nTU£lti§^ Generated texture ftfftfttfcftS to 
Distortion input 

Color output 

Fac output 

T^^V^fStH^Io 

Checker Texture 

Vector input 

T^^V&flL V^HZffiU£^£tVa^il£. Generated textureJ^ffitftefrnSt » 
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Color1/2 input 
Scale input 
Color output 
Fac output 
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Value(^lt) 

Value 
RGB 

Color 

RGB*7-tH^)o 
Geometry (V%* HJ) 

m&*/x-T4y9\jTl^&(J) s M* h'JIfffio *0 hJMDmWMZ World SpaceVto /KUa-A5/i-^IZ^LTIipositionfcincoming vector© 

Position 

Normal 

Tangent 

True Normal 

2W^HJ*fctt5cO>3S«o 
Incoming 

Parametric 

+t-7i7.±0vi-T<>^®;t^-5M(U,V,O.O) o 
Backfacing 

ffi tfM Jfr 6 M 6tlT L ^5 6 1 .0 , ^ 6fe 60 .0 „ 
Texture Coordinates (T^T^VJUi) 

Generated 

^^aflM^f^W^M U"C 0.0^61 .0flMGH'Oftfc6tlS*o 

uv 

Object 

Camera 

Window 

s/i-f 4>?TajS©u>#y>?®a±T s G)&§o £^6^, fc\jOTfr6±£ A^To.ofrbi .orotiKz&orr 0 

Reflection 
Attribute(Mtt) 

iP^tlS^-^T'to 3&M?tttttl7li3M1±. fcfc*liP (position), N (normal), Ng (geometric rx>rmal)££fcg(tBltlSTo t€UCtl6IC 
OLxriitofcfiEfiJfey- h"tf*0St. 

Name 

Color output 
Vector output 
Fac output 

Mapping (7yt 0 >{7) 

Translation 

Rotation 

XYZ«ilZg|t5^NI/©lalfe„ 
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Scale 

f\9 WW)**- Jk 
Vector input 

Vector ouput 

Layer WeightC U-f V-«5i-f h) 

S*#(tSLfctB*o Mix Shaded- KT2a-^**^t*i:*Cd:<«t)tl*t, 
Blend input 
Fresnel output 

7U*Jl/JxSt0 r }i'f ho fet^lot'777.5 1 ^0»^^SIlt§ttolZdiffusetglossy$U^V-^lSt§^^fei: , 'IZ^^$to Ctl 
ISFresneiy- KCflHTl^t^ *ftfcg^A*tf0X)frb1.0fea>T\ ^0(o^IW^£fc&3T'Lj:9o 
Facing ouput 

t^m~o)yi-^zm^w^to 

Fresnel(7U*Jl/) 

7b*JWxlt 0 3t^ifO)®SS*fLTs tfroatSUSnS^trJtUSto W^Stl&^x-f HiMix Shaded- KTb-fV-*fltfttSfflCttit 

%tozmy-74*®femiifot®mi5ft®ftmzfobTmttzm:-tc 

IOR input 
Fresnel output 

Light Path CM WU) 

Paths© h"+a^> h£#M D 



Is Camera Ray output 

LOfebcamera rayMLTS/i— r-f>Wl^fT$tl"Cl^to 0.0&b£ft"Cl^ti/v o 
Is Shadow Ray output 

1.0^bshadowraylZ^LXvi-fV>Wllft$n"CL^"r o O.Ofcb&ftTVStt/vo 
Is Diffuse Ray output 

LOfebdiffuse ray(Z*fLTS/i— rOWI^fi-^nTt^to 0.0fcb$tVCl^1±/u o 
Is Glossy Ray output 

1.0febglossyraylZ^LTvi-fV>W^^T$nTt^to0.0feb$nTl^fi/vo 
Is Singular Ray output 

1.0febsingularraylZ*tL"Cvi-fV>W^ff$nTL^t o O-Ofeb^ftTl^+i/vo 
Is Reflection Ray output 

LOfebreflection rayfZftLTvi-fOW'3lfr$ftT^2:t 0 0.06b$tlTL^#A/ o 
Is Transmission Ray output 

1.06btransmissionraylZ^LT5/i-T^>WllfT$tlTL^t"o0.06b$tlTL^/uo 
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Light Paths 

• Camera: A^frb— ttlSlC&SM' 

• Reflection: +t-7i7±0Jxlt(C<£9«£n£U'f 

• Transmission: y-7x7£&&tfcfc j $tk(&&){Z&*)±fiLZhtc\s'( 

• Shadow: 2lii^ffll^ffl$tlfeK 

Reflection i: transmission 0M"li, £b£&T<D:?P/1f^£#OCfa!^§S1"o 

• Diffuse: T-f7a-XJ5ltfcL<lifijft(Sig)II«J:04^$ntb-f 

• Glossy: ynvi/-U7.*tt5L%b[j<\tBmz£'0£.flLZhtcW 

• Singular: ^^lZli^OLtSlttL<lifijftlZj:0±fiJt$nfeb-f 

Light Path y- Klift^flvi-fO^'flM' (W^MAfcCDEtt ffl~U'£3rf D 




Diffuse Reflection. Glossy Reflection, Glossy Transmission ©A'0>7>iJtfliSiJ(^ll>r-P-JH r- ^t1" o 

^£0ft^(maximum);W>7|jlJ:O/J^$LNft/jN(minimum);\'O>7^^II^LtB#, Lights paths ia«&»T^tJ]bn£t 0 Z0)&f. Jt'J^O 
ttmMUJ'(Xm^-Zf<<9?X\ Ztilt-Od) Glossy ;to>;UZ|S<£&0 Diffuse /to>*T?t CA*7frb7£-hLfcfciE£)o CftbS^ 

transparent BSDF *>i-^ICtti|#»j3&«lSW10tlSto l/-ftf3KI*«fc#, ^§"CiSIt^-l^lifeL^G)J;9^7 l c;^o-r<"^i^i-ro 
transparent BSDF $ffijgt5B#, 94 7liI£1bLa:i±/u. 

7JU77/t7tfcI^]fc, transparent BSDF"CttiilW9*to te© transmission BSDF ©i§£, £^Mt£fcOTSWfc*£$*l£1"o 
Ztirii Alpha Over ^Jdcttefflr^tt/v,, UfrL transparent BSDF TMi^tltf RTflTCTo 

Transparent (MkM^TMts fe®Wy7&t[t%\iZTs\*n-)\,Ztl£t 0 Transparent ^WifTflWWWffJhtttffltSCkfPt, 

Ray Visibility 

• Camera 

• Diffuse reflection 

• Glossy reflection 

• Transmission 

• Shadow 

om^^yt^m^i^nzi^t.i-mmizzn^m^i^n^to 

/t7*-7>^0)jfl[fr6l^a!, ^ftb0tf7va>(Z)M(^ l*]i;i7i9r-£fT?vi-97- Kt9h7stf£teEt3J:9&$#rCto fcSU-ffrSJl* 
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Samples 

Render Samples 

Preview Samples 

3Dt'a-(Zfc(^+t>^HSo 

Seed 
Bounces 



Max Bounces 

Ct50)tJ:l^Uj:?o1CMt5fclt**fiWt&0S1'o 
Min Bounces 

Diffuse Bounces 
Glossy Bounces 
Transmission Bounces 

Transparency 

Transparency Max 

Transparency Min 

aw;W>7^'hia*o*riJSl(*l*P2/7>JU-Us»h*aTH*±U*to 
Transparent Shadows 

Caustics 



No Caustics 
Sample as Lamp 

Sample as Lamp 
Map Resolution 

Sample as Lamp^3a©ii^, C©fi|-CM^^a)WX^i^L*t(»« ftxffftft) » U>W^V»*5l(rC, 

to 
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l\7* m hU— $0/!/ Path tracing 

£*f;UlC}§^LTfcXift^tf'&9£ti/vo 0"J*tf bidirectional path tracing (^^[SlMilMOtJibixt^i:, -M-S/^S/ifc&S^JSi; 




JilT0r : ^a^>R'ilSa^P§^trJ5|5^t o Light Paths » Integrator 

diffuse '>i-^-tfff9$6©T?t, ^(7)+t-7i7T'SltUf(ll/a3t7 1 c;fel : &^i.ai^. ^"C0^nb0t°O-tZJl/^b(Z)¥^fe$*P2)^^^ 
1OOf&WS<,CO)tf5tJKDMT-f>^^bT0^IZifi5tST-L«fc9 o 




iStfiJtO^S^s )Pn^tfeO*to path tracing £ffll*"CttJ3fc3ga©$li» ±T©M&IB5(,vJ^#£j|-3|-t3;&lZ, *Ho3:*&tf6#i* 

to C©*li^^(ZiE5i6 l^&3g££4*T<tl3¥{i&OT-U<atf : diffuse tUttsoftg tossy reflection £j|261ili, +*Mm^S^lz 
M^.Sto JsiTlis Filter Glossy fc Smooth Light Falloff SJBl^fcflijrTo 




SfcteilO Bounces 

^H1t#"Cli3feli, tflaUtWfcCafclWr, JK^felHl»SfefeiiOSto ^BSIZI*, SlfcfciB9tf£lMi:ifs %«r)J4XtfX Y )$t 0 Limited 
Global lllumination(*ijPM$n£*$!l^ 

Diffuse ^7i^B*a«U:» XW^m^mT^y^^^oTm^Ztt^^t o Sft(i'>L£iT\ tf^flWSft 
Transmission i/i-?HiJlti£<8lsteiS0£i&gfcLi:to 
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jfen^iiusi-frb. «to^<©BifeJiow^T-to &mm{zn^m%Aftzt^ x# AW^rt 0 urns*. ^Uz^wmo^mit. =t 

$kytt§&7<0[r$- Caustics and Filter Glossy 

mtit(Cam(^)\tm(D^o^^x^\^ztmmtLT^<mhnTi^t 0 v7hfe»^si^®bxmi.^^7-;wM h*, suit 



g£L>£1" 0 Filter Glossy 

±c7M y-v'lif 7* r-I$££^ l/Cl^t , JfcftSSUT', filter glossy $1 .OICiBS l/Cl^to 
hfflls Light Falloff 

3tltt£#r©S£*T"©3te(i$i:: 1 /(distanced) ©fij^rMsU^to L^bft^6Elitfti , PCji-3<COtl, Z0fitliM*IZjfio£, 



Zc7)Pn1H£;lb?£fs/)IZ N Light Falloff node 1*54 hWiffl^- 7i7£!8!b-ri§£0S:*:a)&Jt£, »^$1*5fc«)lCffiffl$n5, 
TMm&ttZt » ±0)4*-v\$TJt)lVQ>WMt Smooth fittf1.0©fc$©JKSI$^LTL^to 

^yJtbZUM Sample as Lamp 

aB&3fc*/i-g-fe#o7T'J7JM2. Sampled as a LampT -g5^T-^1-» Z(PS1*> vyVLlZttZttWfo&Zft&tfm&mztZ^WZ 
BJ§L^;Jij^b©tr>7Jl/?¥^,Z©y'T l J7JI/liIX0I^L^L^?rUj:9o 

jfrjWZ&thZmWttTLU^tl^meto *LT\ CCDfiflW-SJtt, Sample as Lamp SfcH&KLfcCikiW, WZ'>£lV'f7sTU> 
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V-}WamM&* Sample as Lamp *limyWfoT\,v£$ 0 Ctlli, 7J*-3.riife<. /h$feB^5LvJ^I±Hc^t;ll^^(Zi:oX^011^J 



# ^fc^iS^©!? Glass and Transparent Shadows 

Glass BSDF£{$fflU fUl&tfJlCjI^Sii^li Transparent BSDFSffifflt5fcL^«t9feA"^i/i-^-$^fiJtt5Cfc^aj3l5*to 
Transparent BSDF li % ¥SWfe^W-7i^^tCSL"C5t3S$M^(-t5^lZ^ffl$tl^*to *UT» IE U^O#0 j^£|iJTCfctfT:-£3= 
t 0 UfrLH^Iiaiii+A/o Light Path J 0<Di>x-9-®tt?>ffi:. lofcffltSfrfcfc^LSTo 




SH^-f h Window Lights 

HUfc h7^&£SUTmi^AoT<3*l£#5U>*y>tf*5ii£, integrator ^nblC^LT, ^tl60))i0itSMO|-tTifelfS*tt^^(Z 
ffiHT-to *C"C> ^L^USSfflWtllZiag$ftfel§*$/i-^-S#a¥®^S/l7h"CftffltSCfc^lti**t 0 *9*tlti\ integrator lit"© 

wsvho zmt. "twjzo m^mm^m^mmztuK ?f i )7)WTtt7<i>T-9-t§£%i>x-9-%mmz.%ztizj:r)mm 





n 




■ 









^y'fXroSS Clamp Fireflies 

4@ ^ Q)3fc&tr>7Jl/g)&Jf Ofil£. Clamp setting integrator IMT . ftjt0K*filT-@£"C-£3:T „ tLI^U£<^^t5fc» /W 
h^^tS^fcLn*t*A/o Ctlli, 7"JI/-^9"U7©«t9&^ i 5I7i{7h$(S^t5^IZli^a^fcLnS1*/uo 
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Cycles ®l\<Ofr0)Wm\t£1c7cf£{jTl&ikhffs TaW8C*TfcWI>KEAoTl**1"o Cft6®$t&G:S!jfELfefrofc9* Blender tf9 = j*yi>3.l 
T7*)\,t-?lttm*[ZtioTlttt)\ Rendered Mx-fT, Feature Set £ Experimental IZ^Mt§^"C'fiJfflW^I^&OSto 




• OpenCLfVWT. 
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gpu [yy^jym cpu a>ftfc9U#7>r9Wj- K<H^bTU>^U>(?^*aa&W*<WCb*t« ftiS© gpu li$ttc:$<a>M*fr3 

Cycles B— OCQ GPU U^^'J^t- h"£#oTl^T 0 CUDA 13 nVidia CK/^TffMl- r 5 T?iISbl^&"C\ OpenCL IS AMD/ATi 
»*M6b"a^*a 

User^U77U>7lZJ:51gS 

GPU U^'jVtffc&ffltSlzy:, User7'J77b>7,lCft#. System S^lZfcS, Compute Device(s)£jHRb£*„ JKU\ Render 7 

□At< rt"C"ftfflt§ CPU felXB GPU b>?'J>>/£l££"U'£rf 0 

CUDA 

NVidia CUDA IS. NVidia 0)9y74y01l- KT"0GPU \,lt9 x W\zMfo\jT\.v£$ 0 GTX 2xx (shader model 1 .3)JSLKatt777<f 30ft- KIZ 
ftfS bTl^ttf » GTX4xx bL<tt GTX 5xx(shader model 2.x)01j-h'0&m$mmb2:to ZhbmtfiTJf- h"7«yW#Hrc£, W&Q) 
ft- rat*Jft. JglZCPU ^ffltS«tOfcJil^bT?to 

Cycles lit^Tffl OS CfelVT, Hflr® KMMflH >*r— JMftMTPt, ^£/v© OS [Zfcofc A'-va>© Blender £#0>P- KbTOESl*. 
o£9, 64tr^HD OS Ttt64tf»HB Blender £#0>P- KL&CCttft0*1*/wo 

CUDA ft- Firvi-^fJl'^h 



Mac t Linux T-(i*fT^(Cs ^IZfcflfcbTH&Uft- FmO)l)-*)lO)Z]y)U )WT?ttt 0 GeForce 8xxx, 9xxx ft-Hi&iE'J'J-aiCli^g: 
tlTl^/utf, Experimental (USSftDteflE ££3&l;:r SCfcrfttttSfrfc Lft£tt/vo 

^flfcftlCl*. CUDA toolkit version 4.0 (64tf»HK)ia>MK>^MUt^^gtftDt1'e te©M"-va>fcW<frtLft£tt/v*)\ #$*ffcrto 
*O@G)U^y^0$l7^, (Blender tt)ft-*Jl>£W$A/0 GPU y-*T9?*m\ZZVj)\4)V\,U\.\tW1tthjo Cycles GPU 
ft-*JUZJtA;|^IZ«$tr&Sfe«)s TJJU Mtf&h<4mfrmftfrms ?77-f50ft- KtTJUZ^Ttt, ^UifcfflStf^GBIZfc&sr 

LfcS. 

OpenCL 

7U T&e f % gim (Experimental) Mm t$tl U &To 

AMD OpenCL 3>;W7CJ:O^*07^-ft-*^id>;WJk*riftl^«>, 5!£, 2/>^JI*ft!7U-f U>f 'JX/fiDftWO: LTl^to 
SJBCDI/^'jr/tfllTI*, (Blender tt)ft-*JI^$/vCD GPU 7-*T^Vffl(Z3>;WJI/Ufel^LM^1*/uo Cycles liffi^Wfe GPU ft- 

OpenCL version 1 .1 Jil±^ITto 



1/>9'J>?+, HendertffcSfSCfcSfflli&tf ? 



^^ft-h'tfU^'J^*, 3.-*M>$-7i-f3L*S»lerP#&<ft0* *>$70T-f7T;:£fSb&<fc9*t o ftfeSlicOTSi^ GPUfrbH 
:/hn-M?£3£tt*i§llcS[5]ti>;:tr[e]i^ 

T'£3&b, -oiil±©GPU^«AU, — t9-O^U>9''J>^ffli:Ur^fflt?.(7)^A7.R"Lct9o 
6ifCPLLhr-u>9 l j>^nt->-><i ! GPU±-c-ttu>9 i J>^?ti6u©r-L,j:?? 



fct6<HHttfe^&0*t^, feofct-teW6©li*6$/u©^7'f^ft- h'itt^JiWL^rU?, 077*30*- hWJ 
M(C&ofci/->0)*UV^U^r#, Cftlii6?& CPU «W4>&l,VCto «3tl*, 8k, 4k, 2k, IkCOiS^fO^VT-B, ^n^tl256MB, 64MB, 
1 6MB , 4MB(Z)* ; EU£ bT<€$l\, 

wtm gpu «uJ:D**62^>c»eufc2/^fA<f3aint5^ST?tw, zniitciciiiijp$n*t*/uo 



lM.^o =& GPU lig#«Wt5^ : EU©*7{3-t27pr^rto 
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NVidiafc MAD. CUDAfc OpenCLT-ttiftltf l/V^'JVWSsar-Tfr? 

m&s nVidia + CUDA U>#'J> WiSiTeTo C9&Sffi*W6SSttfe<, CUDA BftaMMftftffll/atStt/v. T^W^t^** 

Unsupported GNU version! gcc 4.5 and up are not supported! 

Linux Z-ltsGCCQrt-VByiZ&oTZOXy-tfitiiZZttffoVttc 
/usr/local/cuda/include/host_config.hfrblilT©ff^r^iJI^UT:<e$^o 

terror — unsupported GNU version! gcc 4.5 and up are not supported! 
CIDA Error: Invalid kernel image 

Z0)X?-ff Windows 64fvhTajfc**, 32^MKTM*&C 64tf^htfJl/h"0) Blender £($JlUT5fr£fitELT<£$l^ 

CUDA Error: Out of memory 

?nTffiT\ Ctlliil^ CPU J:0'>feUT-to MlilU^U-C^O^to 

The NVIDIA OpenGL driver lost connection with the display driver 

...gffife Windows (DM hflJRBflffi&Tl^TWW&t&oTl^To 

GPU SaSfcU^'J^roiS^CttfflUTl^Jt** Windows I* GPU U>5f'J>^Itffr^5B#F H 1$*iJISL*to 1#I^ML^S/— >T:(*. 
Cycles mm\Z&«J) GPU BtFalSfc^fctffcOi:*,, ▼ Performance (D Tile Size £/h$<tntf * Z.O)ffl&tfi&%,ZftZtmft£Uhffs M 
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Freestyle tit ? 

Freestyle ttI<SF5J(a#)£5-f \t*.-7Shrj?* r- l J7 l J7>T-f^(NPR)U>'9' l J>C'l>^>rto t'JViT-'lt Z ;£ff 1f fg^IOl^. SWSftlfelf 

Python aWTO^&l&t^-^-lljfrE- ^Parameter EditorV P-QflgfE^- W*9» /t97Jir#fll&M>7*-f il«fcl8*CTft 
CL*f a B^©€H(big brush)^7Z^JE(cartoon) % SHl(blueprint). ;S^lZj:§'l'S(thickness-with-depth)©cfc9fe7'f "j7&< )lt\ Python 




HVAC Pre-Viz, Lee PoseyEfFo CCO (File:HVACPreViz.zip ) 
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Kitchen, Vicente CarroftfEo © AnigoAnimation 

tifrlzfc fr«DfEfltf W$$ : http://wiki.blender.Org/index.php/Dev:Ref/Release Notes/2 .67/FreeStvle#Freestvle Artwork Showcase 

1 . Freestyle £ 7P/tT^(Properties)lT^ -+ l/>#-(Render) 5? Freestyle lWl(J)?iv9i$v9XZ:^?MZl$:t 0 Freestyle It 
Blender l*lSI?U>^7"C'©*fiJffl^T^T'&5^l^;±SLT<t"$L\o 

2. Freestyle 0l£5t(ct, SrUl^ ^-(Render Layers) Sd'lC&O^To 

3. -0©U>^f-U'f-V-lCO^ s -O0t'a-7^(Viewmap)£J#-D^^'T'^to t'a-^^I^V^^iS^CCU-^ftJKCrease 
Angle), £U>9'(Culling)0ON/OFF, ®07A-X$(Face Smoothness)©ON/OFF, 7T l J7JHIJ l f L (Material Boundaries)0ON/OFF, 
M*7va>©$¥S(Sphere Radius^Kr^'f 7vP>(Kr Derivative Epsilon))^LTL^to 

4. --DO)\fj.-^'yy[ZO^m^.O)^ >t^KL'ne Set)£^OCi:tf"C"#Sto 

5. M>t^hli. y-yZTLCUcz'jyOWi. rr©lyv'M7(Edge Type^iHRCSelection^UV^U^^nS^^H^r-P-Jl/L^to 

6. &7OtyHot-O0>f>;WJKLineStyle^ 

7. M >^^JKi l J>^UTL\2.7'f >t>>ha)fe, ig. ^©MU^'J^^SS Freestyle {Zfcz_St 0 



f TuatuntOgnStoCHon 

I 



Viwmip 
(feature edges) 



S en o on. chawing 
I end agoing 



Chains of feature edges 



Line stylization 



I ndarfci i 



Line Ml options 



Una elyto options 



?D l<ne drewmg 



Freesytle 0)\?D.-?yJ£jQt7sO)7Q*/9ffl 

• Freestyle li BlenderrtgUU^^raj^fiJffl pjf^rto 

o 9'f-\'(Wire)7T l J7Jl/0^^va®c 

• KV-7JW(Layer mask)lot Freestyle Tli»fi=L^/uo 

• Freestyle ©U^UVtflMltH: Z ;3SJt1f W&Oirtt/uo 

• ;t^7(Panorama);h*ymi/j^L2H±/vo 



Details, info, download: http://amrc.altervista.org 



Page 1025 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Hints Blender JAwiki PDF Manual conversion by Marco Ardito 









Line Thickness: 


Absolute | 


Relative 


I* Line Thickness: 1.000 J 



Freestyle U7#7ya> 

Freestyle fr?U)\f< (Properties)I:pf$a>U>$r- (Render) 7WXf<<T%$MttZ>t, &T<M^>3>tfa^$tirf o 
7'f> | t'I(Line Thickness) 

*fe*t(Absolute) 

fflftM(Relatjve) 

tf1.0T?ttf, 720fl*1.5* 960T-li2.0lw&0*t o 

:M >ip§(l_ine Thickness) 

$fe*t(Absolute)0& : >ifI(t°^tJI/) 0 t'7*JI/ H41j0. 



Details, info, download: http://amrc.altervista.org 



Page 1026 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Hints 



Blender JAwiki PDF Manual conversion by Marco Ardito 



^j^M^lz ^Parameter Editor) 




(Parameter Editor) 

Freestyle i^-^MMi- [-"(Parameter Editor)lia-+f-7U> FJ-UM*-7x4?JFH s Jte>bt?>1 % J?&'1 JUftMT?#S1"o 
^fXzyHLine sete} tt. Freestyle WRjULfefcfCDI^CH)* *BHuttffl(b>5ru>^t5Mf3>hP-*L*tp 
^y^MUne styles) ft. iHR^ntl^v^U^'U^'tS^^^^ hP-Jl/L**,, 
-O0e:i-7'X7(Viewmap)teC?LT^ 

to 
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7*>B*H* Freestyle CJ:0ttftl*nfc7-f>(I'5»2;-*)*l)lMJRU*t a Cft6tttt3£gnfe 3^25i JI/ SftjflbT£3:g3:fe73&£«UTb 



iKofrflSM&lyv'M TWJo LightBWK EfF (File:EdqeType.zip ) 

Rrffi14(Visibility)[C«t§I^2/g#?lZ(i3O©^^fe0*t o 
^(Visible) 

^^^(Hidden) 

/ >&<fcfc1-3Jsi±©+f-7i7(Zll$nfeM>$b>5f | J>^LSto 



RTffifc^Wffilf^ffilE^ODllMJo LightBWK ftft ( File:HiddenCreaseEdqeMark.zip ) 
QI$bB(QI Range) 

Qlfcli Quantitative lnvisibility(£MM*pr£) ©BSISrto 4A6tl^Hrta)f[a)tH7i7lCj:oTll^fcM>i s U>^U>!^* 

to 

IBte(Start) fc i^T(End) 

QI|5Sl(QIRange)©^, ^>tf U^'U^tlS, M*J-7x;iM>*/WJfcfcftp 
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QmmOfflilzMtlTto 3. *§7: 7 D LightBWK RfE( File:QI-Ranqe.zip ) 
vJH^h(Silhouette) 

□ >(Kr Derivative Epsilon)t:'a-7^iS^ (IR;± : Mtf^>Ei>fi) 0§;#£g(t£t o 
C"J-7.(Crease) 

^O^^IOftgtfti-^^T Freestyle )©^'J-^ftJt (Crease Arigle)|££J:g*#^lr>"0a^LSto 



{?'J-7ftS(Crease Angle)fr'121o ~C0)W&£MM a LightBWK EfF„ 
(File:CreaseAnqle.zip ) 

7H'-5f-(Border) 

iK-Hf-Blfc^lll^fc/Hi;TlV&l\^*/afflT\ ^L^nft"C"(i±TO)I < >vlir^L^fcO, 2p®T"li^Ht^TfflL^L^to Suzanne 
ffl7-C(Edge Marks) 
tfrS$(Contour) 
HpPlmll5(External Contour) 




3€ 



€3 
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;£ 0) ~ 1 : tiillJ(Contour), — 1 : 51- $P It IP (Externa I Contour) 



7KP£fttit?P(Suggestive Contour) 

\HjL-ttiHV\jtd%s *y*/n.a)&M%Mf$.t% : 7'(y%Wm[j£? 0 d-^stfORS: TFreestyle^M^va»0Kr>M4^^vP>(Kr 
Derivative Epsilon)fc» i*#&(Sphere Radius )I££lZfe#L£t (l¥*lllli;:5b5#RBLT<££l.K3££) : File:Manual-2.6-Render- 
Freestyle-PrincetownLinestyle.pdf ) 0 

7T'J7Jl/±t#(Material Boundary) 

R\tt?yx9b±a>=. O07TU7JU©tti#9^Rff©M^JiliL*to TFreestyle a>ea-7-^BalrtT*J!iflst5ARtf*0*1"« 

M*gfc#(Ridge & Valley) 

JltMt^^lSSL^to ▼Freestyle^s¥S!ffl^i/3>-»^¥S(SphereRadius)^^IZfii#L*to 

2I7-9(Edge Marks) 




M>t'>KLine Set); t^JU 
0j27-9(Edge Mark)I£ 

m 



UVmmmffly-LsVmftMtTjyjjy-mfflyv-yitmm. ^m^~ K(Edit Mode)?* rFreestyleffl (Freestyle Edges) J 
Sto 7-9£nfc21li2i7-9(Edge Mark)£ ON {ZtmMW^mzmtt 0 

I2lTa>JSCfTlt**o 

• *S»$/:lSMRU * Tar/CHHt- K(Edit Mode)IZA0£t „ 

• 7-9LfcU2i(Edge)£iMiRL£t„ 

• CrtlE£#U Freestyleffl£7-9(Mark Freestyle Edge)£iIJRL£To 

527-9(Edge marks)IS^^0^->va©i2IZ^^ffi®UtL\B#lZffifijrtc TfSlZi27-^0^ffl^;i^¥i5iL^to 
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&\(Dm\tmM^- K(Edit Mode)T'©j*^^u"CL^to mom^-ox-t 0 ^{Momitm^-o^ym^MMmi^T-t 0 

1 . J©^^3tLL^^ (^ft0^lilP(Contour)^^gllliI|5(External Contour), vJH>>r-(Silhouette)^^ffl l/C<£$l*) „ 
®7-C(Face Marks)(Zj:3iilR 




Freestyle 

®7-{?(Face Marks)$IS^ti.lCli: 

• *9$/:l*WRU * TabT-USt- K(Edit Mode)ICA9rf „ 

• 7-0bfeU®(Face)S^LSto 

• CrHFSffU Freestyle® ^7-0(Mark Freestyle Face)£iMiRU£t"o 





®7— {7(Face mark)^va 



7-f>fflSWIi^ftW(lnclusion)fc®7-^(Face Mark^S/ayC-^ hP-Jl/C££?„ 
"&t5fr>](lnclusive)/?4 d5 (Exclusive) 

—©(One Face) 

i^S(Both Faces) 
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1S}iS6*)(lnclusive), — S / &}§[ft(lnclusive) N iSjii 
(One Face) (Both Faces) 




?i £ (Exclusive), — S 34 £ (Exclusive). i^S 
(One Face) (Both Faces) 



?JI/-7(Group) 

cEL 15 ( Incl us i ve )/<(£ d5 (E xcl us i ve ) 
®^i£#Mlmage Border)lZj:3jIiR 

»]B#, Freestyle liM>ft#IZ®^SS#rt©^!K©*^#JiUSto C*l£J:D, l^y^teRiltfJIftLSTtf, Btt^^lir^tHAO 
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>7.M J I/ &tf -(77^ 7- 

Freestyle "Cli, JU(Line Styteffi^fl&flSOflST-^ XZ9 hCP Jtfe B barfr : 7. hD-fr(Stroke) . ^-(color) , 7J1/77 

(alpha) , Jlgfthicknessk ^ HJ(geometry) ., Ctl6t^T^#^fe7$'fJI/a)U>$r | J>^Rr^tL*t(@®, 

fc<3AA&M>;w^ji**#*£it#j*T** 




>7.5'f Jkrt File:LineStyles.zip 
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7>n-{7M>7.$'fJI/(Stroke Line Style) 



?x-yit (Chaining) 

7U->(Plain) 

T7*)ih<j)?x-yitJ5 : ,£o vyyutefx-yzimisto 

^^(Sketchy) 

zo)TT-yfcA7vay\$7.^j-mo)m.M*vu-o\z£r). w®xvvo)?z-yz±mT:Z5t o &^mz{tm-^n-omu<^ 

(Rounds)^0^hn-^^^/SLStc^nii^^>^^JW^7>^^^fflt5tfV77^7-^fflLrL^ii^lr0^ffi^jr^ ! 
0|ft(Rounds) 



?i-Mb(Chaining) 



#f] (Splitting) 

Freestyle ©^i-^'fXiJslT^i^tSCfcX-^iR'tSto 
7TU7Jl/±t#(Material Boundary) 

il/h2D^ff (Min 2D Angle)*: Jl*2Dftff (Max 2D Angle) 

2DftS^'ft/jNU#LMiJ:0±(^c(ift^U#LMI c tOT)©«I^v©5 1 i->$^iiJL^1-o 



Mn2DM0eO* 




Mi .' D -r,il, g 




[-01:5 • | • Gl:3 • | • D2 : 3 • | • G2: 2 ■ | • D3 : 0 • | • G3 0 'J 



2Dfi$(2D Length) 

■(D)1/d(G)1/b(D)2/d(G)2/b(D)3/d(G)3 

^i->SfiS«l/t$->X-^SJL*t(r«(D)jli*|(Dash), r D (G)jli^FJ(Gap) 0 Hat#MLrT<€*l>) 



IjR (Selection) 









K| ' BhJnimlhOMfl • 




[• Mas 2D LOTJth 10000 000 J 



JMIR(Selection) 

Wt. ft/J^2D^$(Min2D Length)J:OSl\ *tliS^2DS3f(Max2D Length^OSl^i-XOftattCU^UX/) 
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7fe3ffi(Caps) 

IttKButt) 




3tLft(Round) 



lE^^(Square) 



SM(Dashed Line) 







■ 




c-i : 


: n o 


a i 




Gl 0 ) 



M© Ul 

Bfc$i(Dashed Une)?xy9frh9?£OMZt%£* fH£fc£fi©3-3©5ia©fi$£Ji£r£S1-o D)©fifMS|5#©^r-P-9©ft£. ffi 

S(cu G)©ffitt-0©^©(fflH§jt^L*to 

fcuse^o©^, ^ists*iittfefcxofem©fit'c-fcjts$n*to 
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pMm *om Conera 
/■ DnUrce»«nOt*ect 

> MMcTUl 



7f>^MJHl7- Ul 

^-7.#7-(Base Color) 



't.Tl'M 7- (Modifiers) 

l/C<££l^) 0 Blender ©teO^f -r 77^ 7-7.5^ fslfS, ±frbTlzM£n"a^3rr o 
^(Influence) 



7. r-P-9i£«£(Along Stroke) 



V Along Stroke ' AJcngStrofce l Q ( Copy 




7-f>7.$'fJU*7-G)7.r-P-^ji!i£(Along 
StrokeyEf'fTH'?- 

7.r-P-7il$(Along Stroke) ; Ef^77^7-li. &7hP-70ft$(Zt£oT^7$n£;^-7>Xe\ ^-TJ^-fcUrUl^felZ^jEl^to »Jffl 
BL^tSfc.A^-^V^^hP-^lC^oTiifflLtt.. 

Bt£tt Blender ^im©^-7>7(ColorRamp)mn&0*ttA/ ! 
A^fr bQ)Hi St (Distance from Camera) 




7-<>75'fJl/^-©^^^^b(7)S§It(Distance 
From Camera) : ET-f77'f7— 

;W7frb©S§8t(Distance from Camera)^-^TV77'f7-li77T-f7^^^^b©S§li^^^-5-i:L"C, ^-X^-£^z.bft£3J7-7> 

H'h©BI(Range Min) t II;*: (5 IS (Range Max) 

TO-^y^Jl^d'^tSW Min)lilT©S§ 
SftTr&Wi, tn-TjjQ&Mto&WQs i£l^7frbll*$EE](Range Max)&±»t*VC^tltfs *7-^>7©ft^©fe^Ix0^to C 

jllRfrbiGlSix^Fill Range by Selection) 

ti!20i££ia*I^0 Blender 0^-7>:WU'T „ 
JfJVxO r-frb0S§ It (Distance from Object) 
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(Distance From Object) J ET-f77"1' 7— 

UvxO r-fr60S§if(Distance from Object)^- ; EfV77'f 7-li. S-ttXitt^yxO VtmmSl^t-l-tlT&mL. 
5-^KTarget) 

ft/J x f5Sl(Range Min) t It (5 IS (Range Max) 

r^-^^jic^t^tsr;^;/!^^ Min)iiiT© 

iE§iirC&ftl3; J7-7>70ft^©fe^fKO, i£(3-^r-ftbil*iG[g(Range Max)m±Hn"Cl ^-7>7©Jt&0fe£IX9£ 
to cftb©iIliijli£0v->0jiMiT"&9. t°Wl/U1i&0£t!7v ! 

illR^biB[lllS^(Fill Range by Selection) 

i&nm^lZWMO) Blender 0^-^>:WCf „ 
7x'J7JI/(Material) 



1 ^7 Material ( Material ) Q ( Copy j — l<?|Sj]| 




1 C MuntKLOOO J 


r 





^>7,^'fJl/^-©7T l J7JKMaterial) : ETV 
77>f7- 

7T'J7JI/(Material) ;^-€fV77^7HaA;-;tf)7-£;^p-/70TII&^ 

7, r-P-^(Stroke)5^'07T l J7JI/±K^(Split by Material)*? va>c±t(^£fflLTimi3:, 7r-a-^l^^oT^©ii; C 5^^7T l J7Jl/rBlT : ^Ufe<fe0 




7T , J7Jl/ : EfV77'f 7-7-^0 T.K.ftfE Filelilies Color 
Material.zip 
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Strokes Col of 



Ban: Tun 
M MCI 



Turnpaiency 



Thickness Geometry 



Alpha 1 000 



Along Stroke 
J" Distance from Camera 
/" Distance from Ot3|ect 
/■ Matenal 



f\— 7.jSiiJS(Base Transparency) 



i^)^#MLT<€'$l\) 0 Blender tfMftOtf'^'f J-T.ZvOmffi. ±frbTI^§ffl$nTl^to 
f^(lnfluence) 



3. r-P- 9 Sift (Along Stroke) 



^ Along Stroke ( Along Stroke ] 






Mix 


3( 


Irilume 1.000 J 


Curve 


9 ■ 












M>7.5'fJl/7Jl/77©7r-P-7iI^(Along 
Stroke) : EfV77'r7- 

7r-P-Cii^(Along Stroke) ; Ef'f77^7-lct, ^^^P-^^^^lC^oT^^nt'^CLinear^^f'-va^, ttdtfiWLIl-Z) '(Curve) 
T\ ^-7.7Jl/77^irLL^(c:^MU^to Si]©WL^^t5c:, jllR^nt^f-va^^r-P-^l^^-CMfflLito 

y^tf^^Mapping) 

UZ7(Linear)^f-V3>(0.0^61.0 o S$E(lnvert)^v^>"C'S$E)^tlct^]75^7^t 0 >^-7(Curve)©L^■rn)b^ 



i;*77>b©Ji§ It (Distance from Camera) 



Distance from \ from 






lamera 




Mx 


1 c . 


influence: 1.000 ) 


Line.* 


9a 


Invert 








(■ Range Min 9 550 


_L_ 


Range Max 12 982 )| 











(Distance From Camera ) : Ex''f77'f7— 



^7^b©{crzlt(Distance from Camera )^f ^77'f7-lct7^T^^^^b©Sr2ll^;t7^-5-c:L"C^fflL, ^-37Jl/77£'JZ7(Linear)0? 
7f-va>, itlct^^-7(Curve)0|lrL^7Jl/77lZ^ML^to 

x'^t^^Mapping) 

l JZ7(Linear)^f-va>(0.0^61.0 o S$E(lnvert)^V3>rS$E)^tlct^7,5^7^e>^-7(Curve)(7)t^-rn^o 
ft/J^t5Sl(Range Min) t 11*15 IS (Range Max) 
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!ftfr8MHS£(FII Range by Selection) 



TflVit) r-frb©S&8£ (Distance from Object) 



Target: 



4 Lamp 



Range Mia 5.789 



Range Max 8 801 



fill Range by Selection 



(Distance From 0bject)€T-f77'f7— 

*J*Jx9 hfr60)S§St(Distance from Objector -OTf 7-tt, t§>X&ttfZtJ*Jx9 httWEr$£^*-9-fcl/C{£ffl U ^-77JI>77fc'JZ7 
(Linear)0^f'-va>. ifeli^75Ai-7(Curve)©|ffU^7Jl/77lC^MUit 0 

9- ^(Target) 
Wtfyf (Mapping) 

UZ7(Linear)^f-va>(0.0frb1.0 o RlE(lnvw1)#^SayPS<S) , ifettJb7$A7ftf>^A-^(Curve)0)UTtl^o 

Jt/M5|I](Range Min) i: H ^1518 (Range Max) 

r7^t 0 >^'i^c7)7Jl/77jlC7->t 0 >^5r^7^i^r-^bc7)S5l|j©i5Sl 0 fcb : fG)7 l hP-0©^S&S7y$-^h^6S'M£H(Range 
Mi^JsiTroSgJStr&nii, ^t°>9'0Jt*;gi7)7Jl/77£]fr9, ffilC$-tfs»hfrbS*$Gffl(Range MaxJ^JStftTltfltf » ^t°>^0Jtl£ 

<j)7)i77mr)sto zhb<Dmtm&o)i>-y tomato*) s \fonn^\tw^h \ 



gftfrbi5Hi££(Fill Range by Selection) 



7x l J7il/(Material) 





■■^tf] i influence: 1.000 
















■ invert 





7'f>75'fJl/7Jl/77©7T l J7;l/(Material) : E7 : V 
77^7- 



7TU7JKMaterial)€TV770Hi^-77Jl/77$7hP-9^ 
7yt°>9(Mapping) 

UZ7(Linear)^f- va>(0.0^b1.0 o ^(Invert)*? va>~CJx$E) » Sfctt^^A^^^-^Curve^l^n^o Jx$E*7va>& L 

©uz7^T-S/3>(irHfcL6L^j©fci^i:rft5zfcizjijeL"r:<7c$Uo ctitt7f l J7JU©7c©fil7ytT-{z[o.o ) i.opjEHT-fcsfeft'c- 

7.r-P-0(Stroke)57©7T l J7Jl/±i#(Split by Material)*? S/aVfcfcfclCfcfflL'CltflG:* 7>bn-9iZfcorc?fV7MT^Q&mffi$W1U<U 
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Strokes Color Alpha Geometry 




AOJ Modifier 

/• Along Stroke 

Calligraphy 
^ Distance from Camera 
J" Distance from Object 



Material 



70^5"fJHlcT(Thickness)UI 

^— ^^(Base Thickness) 

i]l©iiil(Thickness Position) 

^US/"±Jl/(A^7K->)^hP-^^tt^b©7hP-!7inia)<iS^>hP-Jl/LSto JsiTGWotfiMftr^to 
tfiD (Center) 

^hP-^J^^OS^^IPlZfeS^inl^fJLSto 
ftSR(lnside) 

HiliJ (Outside) 

ffi ^(Relative) 

T©irS©$iJ£(Thickness Ra^^^ 

*7S/"i!7h£#llZ|Ilt3lr>"94:7;irc-&3fc^ 

Zmto ffe©I^^^^0)7hP-<?(iffi(i:*'i>(Center^$/3>-C-ffl®$tlS1-o 

5o©J?£tfy77^7-tf'*iJfflWfil~U\ ffi#©;1§|l#&W7fryh£®fflU ^-^Ic:$^7.r-gc£t(a¥iMa^2^Mix) H^iftS/yrV- K(£ 
£)£#RBl/C<€3H)o Blender 0flfe0€T-f77-f7-^^P<i, ±^6TtSSffl$tl"CL>l**t 0 

f$#(lnfluence) 

c!0 : EfV77'f7-©^^^JlS©iliSlZf^#t§Mo 



7. hP-^iifirZ (Along Stroke) 




?0;WJWi$©3.hP-{7iifi£(Along 
StrokeyEff7M7- 



*hPH7i£tf£(AIong Stroke) : EfV77'f7-li, #7r-P-^©^$(Z^T7^nfeUZ7(Linear)(7)^T-V3>, ^(i*75AJ-^'(Curve) 
7"3tf>#(Mapping) 

l JZ7(Linear)^f-va>(0.0^b1.0 o K$E(lnvert)#^>ayc&$K) , A7ftf>^*-^(Curve)0)UTtl* x o 



S'Jtf -^-(Calligraphy) 
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I V Calligraphy [ Calligraphy 3 Q [Copy 



7'f>^'fJl/Jl$©^ l J^7<(Calligraphy) : E 

2jU!7^(Calligraphy)tT477^7Hi^ a?ttft4*U*to 
MMJk (Orientation) 

II 'MI (Min Thickness)i:ft^'t | l(Max Thickness) 




£U977<(Calligraphy)tfy77<7-f'toT.K.ft 
fE File:Toycar Calligraphy.zip 



i;*7frb®$5 St (Distance from Camera) 



V PWanotam j from Camera] Q ( Copy |"|^|S3]| 



Range Mm 9 550 



Range Max 12 982 



Value Mjn 0 000 



Value Max 1000 



FUI Range by SatacUon 



=y<\>7M JWS^tDA^frbGi^Sipistance 
From Camera ) : ET'f77'1' 7— 



ft>7fr5a>Ett(Distaraft>m Camera) : EfV77'f7-li7{7T-f^^frb(Z)S§^t : &;t7y-5-c:UT^fflU, A;-7i|i£'Jz7(Linear)077 
f-vaX *fcttaa$^a-^(CurvB)(uJ:Sifbl^ICMl/*t. 

7$tf># (Mapping) 

l JZ7(Linear)^f-va>(0.0^b1.0 o Sfe(lnvert)*^->a>T?Sfe) , Sfcttaoi* A7ftf>^A-^(Curve)a)UTtl^o 

H'M5ffl(Range Min) t ft*l5S](Range Max) 

r^^M^igjlZ^tT^tsr^frbrofiEStjrotEHo tL J fr©7r-P-7©51SiiS^77T^^^^e.ft/J^iElll(Range Min)W 
TOUKlr&tlK, ^t°>9'0ll*MI£Ix9, $(dW7frb£*l&H(Range Max)&±8ttl"a>tttf, ^t°>7"0llf£(^I£IxD£tc 



gftfrbi5Hi££(Fill Range by Selection) 

ft/j^ft^l5[ii©M^ii^s^*0^'vi7hc:^^r H ia)Sg»bis^L^to 



#7" vi7 r-frb0S§$t (Distance from Object) 
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I \ mm ( 1 1 1 

m | fromOblect | §3) [ Copy |«^|V 




[ Mix 












Target: 


\C4 Cube 


D 










Kjnear^ 


9 ■ invert 




( Range Min: 0.000 


Range Ma> ioooooo 


) 




(• Value Min 0 000 


Value Max: 1 000 


) 




[ Fill Range Uy Selection 



>7.5K Jl/Jl$©^'viC hfr669S6St 



(Distance From Object^T-f??^ 7— 

X?i>x9 hfr6©S§*l(Distance from Object)^??-* 7-li» S-XbhttJVxO hfctDSEKSA^-^-fcUTljrlfflU ^-7JI£'JZ7 
(Linear)0^f-5^>»*fel**7$i^-^(Curve)CD«rLL^iZ^H^to 

5-^r-(Target) 
7 , 5tf>^(Mapping) 

UZ7(Linear)^f-va>(0.0^61.0 o Sfe(lnvert)*^*>aVCSte) » Sfctt^A^^tf^iJ-^Curve^L^n^o 

ft/jNi5g](Range Min) £ H;*: 15 IS (Range Max) 

r^tf^rt^^jIZ^^^tSr^-^hfrbroj^StjaJtBHo r J U^(7)7.r-P-^0IJ ; afeB^'5- > 7^r-^bft/J^iBlll(Range Min)JJlT 
COHSrCrfcftBU 7ftf></0StO0tISI5lO, i££$i-Wfr6&*85ffl(Range Max)Ja±«£tl"CUtlli, ?ytf>>7CDJI&0ti£8l9S 

SiRfrbt5HI££(Fill Range by Selection) 



7x'J7Jl/(Material) 



V Material ( Matenal | Q ( Copy |^| v |£Sj| 




mix : 


C Influence 1. 000 )\ 


Diffuse 




Linear t 





Value Min 0 000 Value Max 1000 



7'f>^^Jl/)I$©7T l J7JI/(Material) : EfV77 
<f7- 

7TU7JIKMaterial)E^77<7H*^^ 
7^t°>^'(Mapping) 

UZ7(Linear)^f- vaX0.0^61.0 o S$E(lnvert)^V3>"C'S$E) „ ttdt1j7.$k?yt?yV1}--J(Curve)0)V?hfro K<E*^2a>3& L 
©UZ7^T-Sa>ttrfpJtL3&^J(Dc:I^CT"fe5L:c:lC;imUT<^$L\o cnii7T l J7JI/©7c©iiltftT-(Z[0.0 ! 1 .0]®JEfflrfc3fctf>T? 

7, hP-9(Stroke)^©7TU7Jl/i£fHSplit by Material)*? Sa^ttfcEf^UTlvfttf, 7hP-^lC; / o v ot7TU7Jl/rBir^©^^^( c t' J f'(tfe<fe 
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r-'J(Geomet 



WJ\ LineStvic 




i f \ \ ) 


Strokes Color 


Alpha 


^^^^^J Geometry | 


Modifiers 






*oo Moaner 
/• 2DOffset 






J" 2D Transform 






/■ Backbone Stretcher 






/~ Bezler Curve 






^ Blueprint 






J" Gudng Lines 






J" Perlin Noise ID 






/• Perlin Noise 2D 






/* Potygonization 






f~ Sampling 






Sinus Displacement 






/* Tip Remover 







VtO hOttJyjJ-tm Vfimx-t) o Ctlbli Freestyle ^y\LVV<R— &7c0>*hP-!7SS££IX0* fi*&73;£"C"«Lrr o 
Blender 0te© : EfV77'f 7-7*!rf7BHt, ±frbTl^iiffl£n"Cl^rr Q 
2D^7iZ^h(2D Offset) 

The 2D#7ty H2D Offset^T^-T 7-tt* -^^©^t^h^hP-^A^iK-^ttlZjPftLSto &l£Lfctf7*/a>/I7i7h01Zyh 




h(2D Offset)^' 074 7- 
Htt($tart)bft7(End) 

cn6-0©^*>3>li^^bn>t^7t^haS7r-P-!7gflte(fl7)^'C\ *©(2Dy-7JW£ffiltJn*lr**o 

I7i9M**hn-9±tt£7V:/K£n3fcft,0J*ra 
7bP-70m/v*rii^©B#(Z);££l^ 



XirY 



;nb©-C)0^va>limiC-^©7K¥c:Sjl^7tZ^r-^r-P-9^l*^iPmL^to 



2Dh7>7x7^-A(2D Transform) 




>7,77r-iA ; EfV77'f7- 



2D h7>77*-A(2D Transform^ 

7,hP-^4 , 'C>(Stroke Center) 
7hP-7©™£ 0 

7.r-P-7P^#i(Stroke Start) 
7LhP-(70ll»jflo 

7 hP -OtSk 7 (Stroke End) 
7hP-7©*t,6o 

^hP-9/tvOHt:7.>t-$i-(Stroke Point Parameter) 

TLhPHWlW >Nt^-5-(Stroke Point ParameterM&M, ^HP-^aJtfiKtfhjR-f >KWft»Jtftb*t (0.0T?,§BJ&jS, 1.0T"IS 

A). 
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$fe*t2D7tH ^(Absolute 2D Point) 

\lth r-X(Pivot X)tt°fcy hY(Pivot Y)"C'ft^l U>^-r©t°^ Mig£i$£~C^t (iTfr'lg^ ) „ : j U> tf+K 

&fi§X(Scale X)tffiffiY(Scale Y) 



0fEftS(Rotation Angle) 




2D h^^^^-A'Ef 'f^J'f 7- File:Toycar Three 
Contours.zip 



iVylft-ytihtfe (Backbone Stretcher) 




#->llAffi§ : ETV77'f7- 



;\'^7K->ff*?s(Backbone Stretcher)^??^-!^ 7hP-W^$&£^££(S$£flQ*T)#^U£to 
A"'^^'->©^:$(Backbone Length) 



a;S/iJ— ^(Bezier Curve) 




7^ >X5'f Jl/V^ HJ-tfKvi 
^]-7 : EfV77'f7- 



^yi*-7(Bezier Curve yEf-f 7-li» 7.r-n-9^i£^Ut^vi(ZM#^^^to 



l7-(Error) 




KVxii-^T^TT^J— tZo TK.&ft File:Tovcar 
bezier.zip 
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iSt+Hl(Blueprint) : Ef'f77'f7-ISiSl+IIl©J;?l^ PmtR, H3ftTOlil|JSffifflU^hP-{7^fi)tL*to mM&i-IVJ KttBQft 
Btt(Shape) 

i:"O)A;-^tt^C0lSl+[llZ^fflt2.^o n(Circles), *in(Ellipses), Egft^(Squares)CDL^tl^o 
@gft(Rounds) 

tEffl©7>^Att(Random Radius)*:* 'ktf)^>#M4(Random Center) 

n(Circles)^in(Ellipses)^ttffl 0 mmtWmzh^xnm^VL^lBttt o 20m±rM0£MlZ|gO;iTOl(Z&5£ 

M'^7^'->g:$(Backbone Length)£7>#ZJ\"y97tf->(Random Backbone) 

Eft ff£(Squares)ff^*ffl 0 ffpfl J 4fiJt$tlfe E3 ft l&Oi&mz S££il*0 LSt dfc#flW t5^-*-^6tlMMf*tt*t)« H#ttH#l 

*>UfrlZ, /jN$t^hP-{7lZ«J:oTr^fe>'^X©lHliglZ7hP-!7(Strokes)ift^©S/h2DS$(Min2^ Length^filtflE^lZffifijrTo 
K:M > (Guiding Lines) 



tf-f K>f ^(Guiding Unes)^Tl7747-\*?,\'Q-9%mJMZffihjt£m%T:W£&XSto 

^t^h(Offset) 

SlrL<£otC&7hPH7tf#j£$ft^^ 

SL^hP-^liaHT-jfiftlL^t^fcft* C^f<77^7-tt+^(CSl^hP-0©^M^6^W6tl*totO)fe«), CMr-fTM 
7-IJ^r-P-^(Strokes);t^JK7)^iiJ^va>(2Dft^(2Dangle) J f>2DS$(2D length)6if)fc-J^lZ^fflt5iIfc$33ttftLSto 




K^-f Vtf -f77-f 7-f to T.K.EfE FileTovcar Guiding 
Line .zip 



M-'J>y'fX1D(Perlin Noise 1D) 



r-i — no " fTC 




y^fXlD ; E7 : V77'f7- 

;t-UW^XlD(Periin Noise 1D)€T^77^7-(*1^7C0/t-UW^XS7.hP-7(ZJnz.*1-o 
$lJS(Frequency) 

Slti(Amplitude) 
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^Xtf*hP-9£M(Angle)0;£ftlC^1±3Mo 
it- K(Seed) 

^^^-^'(Octaves) 

ft ff (Angle) 

y-f Xft"M£ft5£pS] (0.0° r^^lZ7K¥(^feO$t) 0 



Vt-'JW'f X2D(Perlin Noise 2D) 



10 OOP 



A-'J>^X2D(Perlin Noise 2D) : Et lJ747-\tV&%0))\-')yJ4tt7,VU-9\Ztt\ttt< 
I&^IS / t-'JW -f X1 D(Perlin Noise 1 D^fV 77^ 7-t:£< Is] lift . 
TODO: ^tl60--3O) : ETV77'f7-0JlL\|i ? 

tf'jP">ft;(Polygonization) 



7tfU=r>lb(Poligonization)t?y77^7H3^ 
I^-(Error) 



+t>7'J>?(Sampling) 



^>^U>^Sampling) : ETV77'f7-ISJilT0 ; EfV77'f7-©tisb(7)IS^, Xr-P-^fl^Jf £^MLi:T 0 
+J->7'J>^'(Sampling) 



Sinx'fT.^U'f 7.^ > h (Sinus Displacement) 




M >X5'f Jl/V^ HJflSinfV 

The Sinf-f7.7U'f^>r-(Sinus Displacement) : Ef'f77'f7-l*, jESfiH©^^hP-^AP^t< 
;^S(Wavelength) 

JSilS(Amplitude) 

aJWP-iUS (Phase) 

7hP-0lC#g;^r^i]jtSWi2^hJo 

® ^izr<4ffi jfefeOIZfeSpr^tt^SOit -Yamvam ) 
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File:Toycar Sinus.zip 



^FbI J < X (Spatial Noise) 



^r H V^X(SpatialNoise) : EfV77'f7-liXr-P-^lZ^F B V'fX^P^*to 

TODO: "£fHW X(spatial noise)"0£«! 

^^(Amplitude) 

&A*»(Scale) 

^(Octaves) 

Tix-X(Smooth) 

Mil, ^/s$nty-rx^A-v>^u^to 

»£fc(Pure Random) 



5fe S N"J f& (Tip Remover) 




5fe3SSi]^ (Tip Remover) ; ET-f77'f7-IJ7.hP-Croft*Dtft^0)^»^Ni]Kbit„ 

$tiffi©fi$(Tip Length) 
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Composite Nodes 
P>j|^M-K/>'-h"£/£) 

ffllS: IHfU Image) 

ifttt, ais®«©-tfc©®«s ii®a)#7U-A$itL*t 0 A^fiiiiiTOb-f. mrooy- Ht-mz-&f 




S^JnxtSfcftlZ, Blender UJMtelM&&/- h\ Mt^- K, «HDlMfcfc»tf**)1*aV- h\ KWBCfcE&arUj: 

Nodes Concepts 
Nodes 

r v-Kjd*,&£ofc^a£i&fr*a^*©7n^£^u^^ 

• Input Nodes ( A ^-K) 

01]: Render Layers. Value. RGB 0)%rJ- K 

• Processing Nodes: (^dSy— K) 

7<rJW-fflter) ttdt MM (transform)^. Utr)\2L±0)mi]%m£to 
tit RGB Curves, Defocus,. Vector Blur J- K 

• Output Nodes: (tH^)y-K) 

0|J: Composite y-h" (Blender AHfi^MtftdttlAftftA^t)* Wfewary-KCy^NDU^ttSL^t*), File Output J-F 
Noodles 
(3?- h"JW 

Cffl*?h9-!7tt r noodle/5i- WkltfWtffU § MaJ&illfc^fcfctoatft^iiO 1§&0Mtl £ffi£rf „ 

Node Groups 

C-KtfJI/-?) 

/-h"tfji>-y*mk\js m-o)j- w&fcmmtzzttfitt&t* 

Accessing and Activating Nodes 

y-KlfV^ SUHUT Image TJiyZOVyOl* Composite Nodes ttt&lzLtto 
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[j^M View Select Add Node I „ [Ell [ ^ [ Free U 



nused 



Composite Nodes tt^yMtZtlZl^ Node ItV9© / V:#- 



| Editor type: 

S Python Console 

Ijb File Browser 

j (j) Info 

fi£ User Preferences 

• - Outliner 

n Properties 

]**- Logic Editor 



g Node Editor 



j§ Text Editor 
h'i- Movie Clip Editor 

is)'' Video Sequence Editor 
|B UV/lmage Editor 

i NLA Editor 
T DopeSheet 
P£ Graph Editor 
© Timeline 

If 3D View 



Node Editor O-f>K^0 
gift 



^jSfflajy-K^^^btSlCli. Use Nodes (y-K^ffl) : ?xv9tW7£9 i M[j£t 0 Blender ttO&tfofc^OC&y- KfrbfeSf 7*JI/h 



Post Processing 

Sequencer 
Fields 



W^alajL-' Lower 



Stil 



Dither: 0.000 



Edge 




Composition Node ©^ijffl 



□M^HWKfciftEli* Blerxler^-h"^J$^or®«^iStScfc9^b6ltntf&0*1*/uomf*fl<J(cli, Render jflGC/flMWdflO 
Post Processing StfftCfcS Compositing t&y^yMtlS? „ ZM Blender (i^figy- h"0£ffiffic*t^CfcT^i&A<J&®&a) 



^Ty-KEHCligfiKD^-h'Jk Composite WAy-KEOftlfSftfe RenderLayer h'tffeOSt. 
Examples 



• i««*7WhU-2a>*«ta)U:, S£l£m>*fe££*a\ 3fca-£3£<L£*„ %^feS^O)«iJI*l|*®rsinCityjT?to 

• ®fclzgElti!*£'>L£*©ll* cloud TO^V^ii^PL"C^0 J f>^S;*©(3c:0^aJlt5c:c:^J:<3D0^-r 
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The Node Editor 

aM-vriiffi^flOOKOt. ^V-tZi-lZfottyyiymifcCo^zmWltto Blender foZ" J- ^mtttt&bmW^to 
Accessing The Node Editor 



Editor type: 

Python Console 



|tt File Browser 

® Info 

User Preferences 



\gh Logic Editor 



Node Editor 



I |§ Text Editor 
I fir Movie Clip Editor 
bH' Video Sequence Editor 
l]S UV/lmage Editor 

■i NLA Editor 
"* DopeSheet 
YC Graph Editor 
© Timeline 



C 3D View 



View Select Ot 



Node Editor 



^'J-VM^ r-^brcompositingj^il^c:, J- Klf^^trtO KOlBSI-kOrTo tU(3. fiSflOO Node Editor 

IZ^T, y-KlfV5(CA0^Lj:?o [HTNode Editor J (C^ct?^, KOSKTOMll^W^U ^7^U7r-^b 
Node Editor SSl^t „ J- mitlHSttZiUZZktftoZOKs fcl^y r-"0£te?*K X%t>(J)^j W£i^T<td£l\ ^y WlZittm 

blend J74MZfo%&y-y\t. ^^07T'J7Jl/y- h^r-o^X^y'TO^- K[*]£#oa:tf'rc*£-ro J- h"lf -f50-f> WlZli/- K 




Activating Nodes 

o 7TU7JUvi-#-)y-Kll]rTr:iEL£l^^ 
y-KlfV5©^'-j) 

S6fty— kitmSO'v^'-j) 

• K^^lc^aibtSlClJ Use Nodes 7tj'5>£f?Ui:T 
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Material 



#S3 



■ y Use Nodes / t_ 



Hj. ^ Use Nodes 



® @ Si i 121 



J 



Tex 



□E0 ^ Use Node 



Node Editor Window Actions 



iJ-VfrlMiyWPifcbh&.&CD&oU Blender 0)Mm#lbftv\**- 3 t>W7Mft%tiiz.£t: 
* ShiftA - iiiPtSy- h"SS*S7t?^7^Za-$^^L*to 

Ctrl LMB 0 h^stf - 7<l>»$fe+'f7(C»0, KMftJMWS^U^Kft^fc^C K^UT^lUr 

1x0)8 U (Undo) 

^OEL(Redo) 

CtrlYft Ctit> ShiftZ-^J:otrundojUt£'fct#lZf£;l3;t :) 

o Shift LMB 0 ft o Shift RMB 9 - W&J- h"£gftb£t „ 



^m^Xlt. MMB SW^LT K^^tSfc^fT^iJtSZfcftT-t^to Wheel S£±T£t*3frT>*-© 

+ NumPad/- NumPad fcffiofc, 7.-LWX-L70 htfVZSto WfcHWSC^:/ ^©tKXS&z.fcO, ttttettfcOT?** 

to 



Node Editor Header 



At a glance 

• View (t'a-) - ttotOJlfcl^fl&tttfS* 

• Select (SK) - fc#*oWT</- KSSttLSf 

• Add (iiJPj-y-KSiiJPLStoS^iJlZSfcftbtlTL^t 

• Node (y-KJ-iS^Lty-KratS^T-tolI^ro^a-lZieiTL^t 

• Use Nodes (V-h"£teffi)7K*> 

• hf>ihJl!) Tito 

• nbf-y-Kitto 



Free Unused (5fcM^- KfcflSBDitto 

Backdrop (1Nt)fK$> 

Auto Render ( § KjUV^'UV^") tK-5> 



Menus 
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View, Select and Add 

(t"a-. 8& ii*P) 

View(tfa-) 

->f> KO0?l^^^^§^Za-T:'to + NumPad - NumPad (X-A70 h), ''^ Home J|jlt1*3£rX-A) fclvafc 

W*Wft+-iK- Kva- KtwK Sfeli ^^©^^^^©ftftOlzfeOSto 

Select(gft) 
Add(iiiD) 

Node 

Hide (Pit) 

Grouping (tfJIz-^ftfifc) 

ftSCB, 3»»y- KfSlf 1 , Node(y- R » Make Group (9'Jl,-7ftf£) K2/a- Ktoh CtrIG SttlA**, € MB? 

Delete (MM3 
Duplicate 

* ShiftD - 7t(Dt,0)tmbW(M%ft%s TtOiiOkOUtfoZ^ti^W&ftytta 

to 

Buttons 

Material/Composite/Texture Selector 

(Material/Composite/Texture XL ) 

• Material Nodes (?T'J7JI/y- K)/ Blender 2.67 Ti3 Shader Nodes K) T"i / EMtZ>{Z[$m*(J)7'(Z}y£'J , Jy9L£t „ 

• Compositing nodes D>7t\VT097 - F) rfE3H"5fcB¥£fl)ateofc7'f uy^MLt t n 

• Texture nodes (r$a?W- K) "CfEHfrSEB* ^i^-fI^©7^£9'>y7U2:T o 

Use Nodes Button 

Use Pinned Button 
Go to Parent Button 
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Snap Button 

J- Kif'^OO K0rtT'©y- WBT&yfc- KtHfflO****. 

Grid W)*t H,f7*Jl/h) 
NodeXO-KX) 
Node Y(y— KY) 
NodeX/Y(y-r-"X/Y) 





Snap Target 




Active 
Median 
Center 




Closest 




Closest tjfiiU 



Snap Target 

Snap Target 

Closest(ifi}$): -SifiUteSfcT^stf 
Center ( if »£>): $*i&7&irf 
Mediant^): ^Att7±^ 

Copy Nodes Button 
Paste Nodes Button 

70t4~JUJ- m-[Z s Wfttt- h'frfcy- K£^-7hLi:T 0 
Layout Nodes 

(U-f7^ K/-K5 

Layout y- Hi^- KlT<9^>h"^©y- h"BaS©*#ffllCiSl+$nTt^to Add (iiip) » Layout(U-f70 h) fr6¥lffl"C**t< 




Blender HaKCOU-fTS hJ- 



Frame (7b- A) 
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Reroute (UJI/-h) 

Free Unused Button 
Backdrop 

HUifchVJ- FXm)79ftf1} Viewer J- K©l±J*^SI^L^to ttttCtSi:, ^-fc^P;tT^t*JWu$6iluR36*Wl*t: 

Backdrop Channels (mMiZfeoTty^il) 

Color, Color and Alpha £td* Alpha tHIZB-^Ltt o 

Zoom 
Offset 

WS0)®®(zMt§&S^ML*to Move my%Wtfti>3-hl3V\* Alt MMBO^oTHBgllZ«)frLfe!!j <; 6^z.SZfcfcr#*to 
Auto Render 
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Collapse Node T , 0 

Toggle Preview 

' i 




±ftb Collapse Node: SfOfi* Toggle 
Preview: 7 Ufa— BJ Off* Outputs: Hi* 
Connection: f£^i Inputs: A^J 



Aft (Input) V(r9h 

y- h"0>£«£ttAfty>r9Mfl&0**: 

• jffgy^AttfeSSitAti^t 

liitj (Output) Wj*>\- 
M^Uta- 

y- KflEttC©,/- r=^tti*tS®«fe©^Ut! , a-W-h"a)Sll#^JPtSft«(«!lz.tf RGB K££5feO))£3l^T3MTO'&9£ 

to 

Collapsing toggles 

y-K^io^x. (■■) 

7Utfa-iSft!®i2]9W*. 

NI/A-©-S^(ZfeS^a)itx"9>li^Uta-®«a)a*/^a*^0^^.*to 
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Material 



Diffuse 



Specular 

I 



Sizing the node 
Sockets 




ry-Kv^hj) 0 

««ftJ^Cy- Ktt&m/gffiTSCfcfcM^tlSIS $E©fl!iI(ao-C g^V/cftlTL^to =0©£#&9S?: 

-ffiftfefflii: 7)Vm*)-)*?)- Kffl0M^V3> o 

y-KIBtt, J>/f-f (converter) SffifefttMBOtt, StliHlz, KttKC, WliWlcKlffetttllifeOittA/o □>A-$lzo^Tli«(itriftWL 

rtEfcfetf&6&l*jfc©TMifc93:ttA/o 0J*tf Alpha fcS^tltJ^feV^^h^b Material y- h'OJKfeGD Reflection l/'rehCOftf, 

^•fe (0'J : ^-iUf^)crJ^-fe C^iJ : ^=l>;\"— 5fe L-C'5Sa^^-t3-t±en§. o ^^fee.^Sli Blender ifiX/l\-*lSM. 

«dz\ wsctti/c*T<€$i\, no&T-SftSBTS "Viewer fcrj^-KSte^:. iftts^^, WiftamttM.zzttfctttc 
Curves 
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ABC 


D 

• 

+ - J* • X 


E 

■ 

+ - > • X 




□ 




g^mK^TT^ C^MF^TTT^ <T^M».t».'.i» 







ffliisi©^Miit±j*©^fiea)$n^ic^ff u*to a* x ism j&© nc$*Lrii»tc-ffia)iiiBiSttoT)3i**t« ttHt&ofrsire 
±izii*s ^o^ni^i-ji/vT\ x Ya**fttt*t« noacMra*, x i&izssmi/c o #e 1.0 Ettoraifu yij 0.0 

0.5 SrlElbLTL^to 3-3iffl«iR-tt X tt 0.0 frb 1.0 Yli 0.5 CHSOKWXl^to LfctfoT, ±©H©afe|(S^0j:9^ 

rfl||j«^fehtt£CT!fcflyi« Blender Ul ©ffl#&»$tg"C\ ^fefiJlT-^liZO)^ »>if HZjg$tlTL^t 0 h"If -f5 

t uv KOrtr^nrt^to 

RGB Curves 



(RGB M) 

l>fcO©'5'f5/i^hrtrlgt5ca)tt^«ST?f ^®ttg£ti&M;£tf RGB Curves /- KT\ HiT-f ^T£»£t3ttfcj^r& 

Selecting curve points 

(MflfrJMMJK) 

• lmb e \ti%izutr>o)&%mv* wx»m$i£fm\j$$c 

• * Shift *#PL6tf6W9!7t5fc, SWI5H$iS^t^>6<t5Ci:*«T s $*t 0 
Editing curves 

(M0*§H) 

• LMBOW^7UTKWt5fc^^a^*t 

• ftHS LMBB{7'>^tStllrfc6^$jiJnU*t 

• o ShiftSflLfetfbK^tStWi'h'^lz^WLSt 

• Ctrl LMB Cli^SiiiPUSt 

• MIRtfc&ZtimtZiZit X 7f H>£W^l,rf 



Editing the view 

(bfa-flDHII) 

r7*Jlf hTStti-tt 0.0 1.0 ©ttHCIBJEfctVUtSto t7*JI/HZ>I££T-&3 clipping tf*r$]fe6, tfa-COtt** h'TStfttfrA^tt/vo 
*.IWX»*#PI/T clipping SrJIHWZ"C§*to 

• ftffta>»MH£ LMBBCU^UTK^-rSttTa-Sli^St 
Special tools 
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Using nodes 

u-mmm) 

Adding Nodes 

(^-KflilJn) 

• j- Kix^o^-iwt-icfe^ Add *Z3.-Wto$\js s moj- wftMV&t 

• %-VMkJ- \rXT4$04y ("JClt^ttiT, 0 ShiftA U 1M7VJ0) Add ^Za-frb^- PtllSt 
Arranging Nodes 

(y-h"M*ga.) 

Connecting nodes 

u-wmffi) 

V*T9h£ LMB EW^UT h^'^'tSts tt)W|itfffiX#*t« iiniiraUy h"jfc«tli:*„ 
K7^Ufc**ft®y- KflA^V^HZT^Kfcofclf, *tlfrb LMB 0 £8tLi:T 0 

Disconnecting nodes 

y^HllCDOftiWWaCB* WOfcWU^FCiSlMflfc&UffiMS Ctrl LMB K^U*to 757iR-f>$tt'h*6JB*-t-f7CD 

7-f 3>C60*to 7U?p KftflNfflaJSC^aSlllfrUT, LMB B £B£Ua:*o 

Duplicating a node 

frfrofc ! 

y-K^Utafc.SSffL.LV-Hi IF«fct<7)y-Ka)±(;:Sfc0i:*otCD^^ 
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Node Groups 

MJ- K©iaftlH)i%l>W<&0S*. $tu- K^JU-^C.blend 77<U\,to)Wt\tJ- h"^U-(7^>h"B#)fcWnSfc©^6nSto 

tt^WIZIir^j| / -^bjt5fcr^(*©y-Kjrfc5fra)«t9lCtft7.5y-Kffl fi»A*3e«t*Cfa&fp#*t. ^JU-^lil^U .blend 774 Jl/ 
rtrfcflj© .blend HJf "Ctlf fiJffl"C'££To 

mi£y-K£teoTftofc?T'J7Ms SU© .blend 7MJWCJ|Udto*5Cfato#3;*, LfrUirfcEffcofc^TlDWfrS, ffifWfWiW- 
K©iaMfr6r-»a>iJ'tttttL^L«tti;5"PLj:?? #tt£WftJifc*3Ci:fc'C-£3T?Utfo feL<li^©^T l J7J^irfe^ .blend 77-f JUIji 
flnl/C, ®L^L^tt^h&^-7hLXirfefe^T l J7JWJ:S1"Ctti"C-§SX-Uj:0 0 i:"^b©;£;£t?2Kl^-f fi\ .blend 77'0UHT?fEJiT3 
fc£li*ftl5£3!]Wa<fc9J:t±/uo r^^^Jtjron^^v^r-y-KOlElM^O, SO© .blend 77-<J^L^L>tS(Ztt«"CL«t9? -3 

&€lt)*lfflT?»*to ffJl/-?!* Blender CT^^'J^il^^^ia (7^> K) 77% frfl tTSIffl pTfiEfettfiltTga:*., 
Grouping Nodes 
(y-rWJl/-7"1b) 
JtfrJk Node Editor 

^Ii-: 0 ShiftA » Group (9JU-7*) » Make Group W-TTEfS) 

y- K^lz-^f^SlCli, /- r ! lf^Wb-7 , l::#tofeLV- KSHilRU CtrIG ft ■ ShiftA » Group » NodeGroup K^-? 
aMa)$'f WW^-«*%*t««*?bfcy-Kttt^T*/hfctFtl, y-h"^l/-7 , M(ZA0Stoy-h"^l/-7 , ©T7^l/h©«Birli 
NodeGroup. NodeGroup.001 fclvafcfcan?*. y- KWk-^Ctt^frCDA^lflitfftD, &Us#l/CMT?***\ £fj£f:(*©&5fc©(^;L 
T<€SIV, #J© .blend 7>fJM^-h"^Jt-7 , ft7K>KUfck#C, Blender l*7fy7JW-K9^7 , k3>*2^hy-KWt-7^)Kai*L*tt 
/vo Lfe^oTCfflaiISM^(t^t<t5^«^SiJ^5CD*««J:l\T:'U«fc?o 0H;Ltf7T'J7JI/y- W#mz\t Mat_XXX. JMfthVJ- h'ftiltt 

, ?Ji>-;nc£k*#riifei^©(T*T©$i'r7©y'- Kir^) 



Source nodes (\)—7J— K) 

to 

V-;U- WJirl/C^TlO 7 ^- K© Materia/ /-A"^, HVsKS^h-/— K© Render Layers S-h m WW)$to 
Output node(ttl*y-K) 

tti*/- K©^iJtU"C7T l J7Jl/y- K© Output S-HV. TjiRVvVJ—YQ) Viewer S-h'tftoVtto 



Editing Node Groups 

Cy-r^JI/-?©!!*) 

y- rW-T'fc&WLT * Tab m tt\ J- W)\,-J£M0)rj- Kj7-f IMWto&ttts J~ W*MU K^ftlvatflMZlStfD, ?Jl/-7l*!lz 

7 , ICiiiPLfe0^l/-7 , ^bNiJl^tSIZIi, -B.^JI/-7 , ^fSl^t5^S^&0*to 
Ungrouping Nodes 

©y- r=fc^T"^5«t?lCte0*to 

Appending Node Groups 

C-rW-T^iiJn) 

KW-^'Jl'-^tUr .blend 77>f JHZ-Miiinttltf , ^- r-'lf^flT" * ShiftA » Add(iiiJP) » Group %Mlf+ iiflnLfctf 
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j- pom 

• output/aa (eng) - mwtpms^n^uw&tiz^ist 

• Color/fe (eng) - MftOfefriifEb^r 

• Vector/^ KJU (ena) - li^O^if £5M£li^Lrr 

• Filters/7<J1^- (eng) - m&\l9tMzm£M1T . W&onZMfoZ&mZ'nl^t 

• Convertors/£& (eng) - W®£&®mmCt\ZlQ[1%i)\ ff^£»Urr 

• Mattes/?-^ (eng) - ll^(7)-^^7^t5^fo@7->r-^0it 

• Distortion/^fr (eng) - IHt®ff££^;t3:t 

• Groups/5%-7 - IL-tf'-fr'£ISbfc. 7- KOffJl-TC't 
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Sequence Editing 

^>^7zy-va>«f&(Cfin*T, Blender [Z^±[zmtt%\fT*i>- , TyZ.TT<< J ?(VSE)t. fefflZJ- t1-7JJ)T.T4${ZftttT* 
ahU-AS&fEL3t)SifxTl>3:to y-K^fi£ (Compositing Nodes) [*Bftfcrif*ZhU-Ag>g56fc?£<%l\ ZlkCDfflfrUW&WMS 

MMit^im-mmzmK i&®fl]ftifia>&¥'c-&fcti5 vse is Blender izs<^6&sfc©r\ mtomftTi'foz^hyntvhz-fg. 

• tTvywz^Wi/Tomnm 

• TZt-inyiZ&WJVxOHzmttlZ 

° &®&iEv*/-ymftft®m<D&Mz£i)wm&.&t% 
o wmnteGftUT£mw&*/- , Tyzawvy)izt% 

Blender file© VSE tt«ftO)M? *>*Jl*fi*#bt*fcD, h*ftWJil/fcD'C*5, ^^fe»®fI*V^TArto Z0)mmt®M 

0) Blender ^bfeOiLfeo VSE ©Stg^gli^fcOSttA/tf* ^^feW®^*(Zj$^^t (Blender (D7Z^-'>a>a)*tJSi*^t3lifeJi^tt 

VSE $^oT^^©B^^C'U , >75i%^^^TM0^t3iilZ^^(t#(CliMfe^t3'y'X) , 9Uy7Ps1©jlftn^(Cli7i- h"^r*7>S> % >3>£flfiA"C 
FFMPEG ©trJtt— h 

FFMPEG AVI/QuickTime Movie GDI>77Jl?- r*[;J:3lB#jSf(2.44J*t& ) Linux fc Windows KTCDfttbR- hUTL^to FFMPEG 0 
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Overview of the Sequence Editor 

Blender© \iTty-^y7.ZT^^(\/SE)[t\lT^m%mmm(Dm^i±(D&^J-)lZ't 0 Oft ft ©MltL^/c<$/u©lt)iiJy- > 7>7>^i£0^^1i 




Sequence KG) VSE 



TVideo Editingj^U->U-f 7^ Hi* t"f Xv->Ty73-Tl>}T"(J)\tnm~Z"t o tf'^v-'7>^lfV5(i^'(^Za-i:t:'a- : E- r-"tf'^c5ft 
lZiaM<Z)iiMilI7Z;*-va>« 

^70^#T'B#r B 1©^J£^^?i/J^^T : •#^t(BL<li | J77^>^c:'K<€$L^)o 




Render Anim £9U^LT®ftfr«l®££Jdtr3i:, ^ffl^b-A/^^JBHffllZ^fiJttSS^^niZtSfrSWTr^St: 

VSE fML^SWaU^U^WT^tlSl/^-^iWell*, 7z*-ya>ft®ft£W^Tni;f\ VSE fflffl^UscWb^ u 

Using the Sequence Editor 

Adding Strips 



Add 

Scene... 
Clip... 



Mask... 




Effect Strip... 



Add(iIJD)^Za-(i VSE (C3>T>^ii*Pt5fe«)lC^t3nSM^Za-T-to liftttftfe* aHhtftfiJOU W*6 r-7>>>a>^3l(7) 
ZHfctftfttK Render(U>^-)II>T^r-C?)7Z^-va>^>^|f UTv-^^^Kj^t, fcl^fcfcfllZfeOito Add(ilJP) 
^i-^f?:}:^ v-^>7©9-^7.^-7±lC7^^-VJI/^tt)^Lr ShiftA Sfl*Cfcfc"W**„ 

3^© quicktime .movTT^JW* 140MB [zrc-feSCfctf&OSto iSiiLANlHl^r-^Tfc^*a*(Z^'>B#FHW^OSto '>U0)RfH5rfcje 
SrfeCCtu H>t°a-5^ Blender tfi!ifrfe<6:ofei:li%^6LM59^«J:L^"C"Lj:9o 
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• AVI flSSCOSlSSysW.avi file) 

• Apple QuickTime ff2it©ii!)®7 l .b7(*.mov) 

• 7\s-L<DWc\m r )&ZhZ&&<Dft±Wfc(*.\P9* *.png feif) 

• Ma>ft6ftfc— &0)nft(V)001 jpg, MJ002.jpg * *-0003.jpg feir'o ffldflSSCIiftit) 

• fc£x4l^HJfl®10J2^a>®& 

• .blend 77-fJH^0v-> 

t''n£^~Cfem^ti/vo CC0*^6eaiZ;1i?fe0ffl*^t)1ife0"C^to VSE 7sH>;tfl*£0(fli®s ff>±®. W» v-X I7i$ 
Add(iiiD)^za-rii^-r'^^0flli$ii^to ft®^®ilL vse ^> K«5jtf7>f Jl/7"^tfM0#fc0, iifiot i>fe©£;ii 

Add Movies or Images 

(Hl®^®&a)i&jta) 

Add (M) Movie (Hi® ) £gA/£J§£ : 

77^7'77+fT"7*JI/?£fci:9, g ^©77^ JI/^U^LSto 
&iS77>f J^ftLTi&fcT&toT-£i:T 0 77 

Add Movie Strap (»®7h^7§iiJP) iK^Vt^U^tSWO K'SB VSE EflKK IlSro^-VJMiS^b^h'J^'ii^^nSto 

Image (®<t0£il/v£i§£: 

77^l>7"77lf?7#JI/#£fcfcT K S #10774 JlZOWltto 

t"(jpg» png, exrfci:"),, 

• ££fl(A) 

• itttlJiJR (" " Shift LMB 0 Sfcli o Shift RMB 3) 

Add Image Strap CMU hTStfSifiin) WsWMJt&friyFWt VSE ICMO, Sfta^yjW&BfrSZHJ^^JnSft**, 

ZHJ^a>8**l6/J*ftUfcl*fc#l4» XhW<J)tetofrmWO)$:%lZ RMB37lb7UT\ £^(CF^7'LSto 777£»Tfcl>'lZ£EP0te 
S§^t7U-A#-^^MIIr$tlSto LMBGT?£jE£5t£t5fr RMB OT'^rVVtZJI/LSt" o 



£jglt£lti§£tt Strip lnput(7HJy7A2)m*JUC&3 Crop(9Pf77h'J5>7*)fc OfTset(*7fc9r-)£te?T\ ttJaiZfc&fcS®^ ©fS 
H£&KlLfc9giRU:9UT<€£l,\, 7P*>7^7i2^h^7i:Sll^- l J>7"(i»S!i(Zfe0 s Transform ( H7>77*-A) I7i7 h^ii 



I ► tster_FXWARS(634x270)mov 





olor 












Image len: 33 (1) 


First: CrashedShipFinal 












0 10 20 30 


40 50 60 


70 


80 


90 



mmtl\y-L 1 fr6 25 re© Color 7xH>y7M(,vclli®77'r Jk ^ftfrb®f£7H,b7tf&0£-f D tifE^V>^JUi®^7h l >>7(ZHt§ 

&&ois$6£^LTi&D,®&ahyy7'©^ 

"9999 frames go by" 

\ti\ Ctl(i99fiO)a«SSIRofe®!a)t)MlZ<L^e/>brUto frfcLfc^li Blender ^/ufelZ¥<tT^A©±;jf L I^^It±lt§tli^*JL^ 
A/T-Lfeo SttHfc$/-*:/;MD?>f JW5 (0)7U-AS^-SP)lZ?tffi$tlfefiTlSI*feLMJ:<4«T-CUfeo znT-400$rt-©eT*(US &bftJ5#) 
ffl®ISPlr^tli\ Blender »®£ffci\&tofc£ttcj:g,^ 

19999)^ (20000-29999) fetr^fiJtS^^'fcOito L^fflfc^5^ff^SI-tS©li®flaHJ?^€«Tt. ^©7. HJ97W*T\ 
300,000 7U-A*T?7f<Sl#*t(^3l^raT s t 0 ^>-A-"Cfc*3l:* ! )„ 

P-t-^7 

fc^l^0)P>tfa-9lZ AVI 774 Jl/£f P- R^53-f^^57t, Blender teC0*#fF£L2;i±/vo XviD Z\-t*j0W 

www.xvid.org fr6A^T?#$t" 0 

FFMPEG ©it/t?- h 

FFMPEG ©+r7t?- hfctlfc Blender <Z>tTJU K£&oTU3ii£li. t-^»®7 HJym^UIZ^&tf)** „ W ^ h^S^fcSlfflfciiA/C 
Add Scene 

(v->©iiip) 

I^HIAU^ .blend 77-f lK2gMfe®&ttirt£i£Jn*3CfcfcT-£rf o 7f?'>77^7 l J7r-^6v->5M^i:7H>^iiia$n 

S/->^HJ^a6ait*fc#U:MoHfct^ll4» VSE ®ft7Ur:'a-Ti- KT^MJfT'flrS^tSfcftCH:, Blender ^0v->£b>?U>7"T 
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Add Audio 



li$-f Lz>4W\v$-*-3.-T" Playback (S£) » Audio Scrubbing tf-TrtW^yV) \Zfx^KUtt)o 
Adding Effects 

(I7i7 K)iIfiP) 



Add 

Subtract 
Alpha Over 
Alpha Under 
Cross 

Gamma Cross 

Multiply 

Over Drop 

Wipe 

Glow 

Transform 

Color 

Speed Control 
Multkam Selector 
Adjustment Layer 



I7i7h 

^0)m\t Blender Mttmfr&frUxO hfl-K"?? „ 

•Ao^-vvimfr&frnxyxOhzutofomw^thK mm^^T^m^miWc^to 1717 haHJ^Sitin* sua rmb 

30WT-^-^hWmi%. mm. *s-y)ZVtomVl[;3:t a Cross(7P70 r-7>vv3>:r:7i7 r-0<m-£tfI7i7r-T1i. Mte&frti?, 
-Og©7sMJ^ o Shift RMB SWy^tSj&gtffcOgit hCWS*") . « Add(iliP) -> Effect(I7i7r-)£F^T, 1fcrf7*rf* 

I7i7h7H>;cm)(3c:^c:1i1^^ 

-O07HJy7©iivt£l7i7r- j e> h7>^3>^lCAn§(^§LMi3>7t?v«^Hl7i7h^9tto(c:li, iEBlii^(B)^ o Shift RMB 37'>>7 
^oT-O^il^t5^^0StoiIJPL/cI7i7h7MJ^7T\ -O^r-U^^li^^l^HSOito 

AlphaOver0J;?fe-^I7i7R'IS, 7H>>7^a^lIS^m^T'-r o I7i7r-7r- l J^7^ti2(Z)7r- l J'>7©A±l. V-T^VWtLT&iZ, - 
m-mmft Color(;fj7-)I7i7r-r?o ^-77H>>7lZfe#tit\ fCD^r-'J^bt^^Lrii^P^lBM^r^Sto ltJ}07 r-Wi: 

I7i7h0^H 

h": v->7>7, I7i7 h7 hU^7illRB# 
t^MF-iC 

^li-: Strip(7H>>7) » Change Effect(^M) 

^Za-^brBlilotI7i7r-^S/v"CU^otb, 7H>;/7£iifRl/C( RMB iJ)Strip(7H>>7) » Change Effect(^M) ^il^li'lOT'fe 
I7i7 h^Ml^to tb<liI7i7 r-7 h-U^iiM? C ("Change) fcfftttf. I7i7 hOmmXtfTZSto 

Adding Plugin Effects 

(7^''f>-I7i7r-(7)iiJP) 




IR&VtZ?) Blender 2.6 T' VSE 77^>IStt)^L^ti 
A,... 
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Strip Properties 

• Edit Strip (7, HJy7«iJ£) -Wto1<l)1UiVf«ML'Si 

• Strip hput(aHJstfAA) -W&omnTt 

• Effect(I7i7 h) -I7i7h7> MJstfflMftS 

• FilterOrJI/9-) - 7U7P127. 

• Proxy(7P*v) - ||»iH£0ttIl£tefflo ^7/^PCffl 

• Scene ( v-» -^->7.r-'>^ffl©ix^ 

• sound k) -^powmm^ 

Edit Strip Panel 

Name(^Bij) 
Type ($47) 

Blend Mode(7U> K€- K) 

f7*JUKM*, 7. HJ^IiTlz3D§t^"C07HJ^©ai^iilfflzS^^OSt (Replace/S^z.) Q 7.HJ^©5'f^)Si;-CHii0^l!i 
07U7r^-rWjfflr£rfo^;ttf g»ft(Zi!fl£7r-A-U'f LSI",, UWrf 

b>Kt-Hcj:o,i7i7h2H>?7£&]i^^ 

Opacity 

Mute ( 5a- k @©7^H» 

Lock(P-^ m<J)74 D» 

7 HJ?7tf Kfrttfe ItJSU: L£t o 
Channel (^V>^-JU) 

7H>>7©?V>*«^(fT)£^*i:To 
Start Frame (P^£7U- L) 

Lengthen?) 
Effect Strip 

Strip Input 

CCT-*HJ?7tfte?77^^ 
Filter 



(7<fJl/$-) 

7 l J7Pt7©^ffi^7va>^mi^t->r-r^to 

Strobe (7 hPiK) 
Flip(Jx$s) 

Backwards 

7,M>>7®«i/-^>7^?J|p]IZi!i^LSt 
De-Interlace (0$-U-7j?l&) 

tf*7W JUzfcS^-f-JU KftUlOIBESSt 

Saturation (S^JS) 
Multiply(^JI) 
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PremultiplyC^Jl/^M) 

7JI/77^>*JI/£»Mlzi£S:Lrr(M'-va>2.66 mmt Strip hpii(ZHJstfA#);t*JWZfcO**") . 
Convert FloaUFIoat 

Use Color Balance (J?— A"7>7.) 

W&W&n<J)Z1<J)7M- Lift, Gamma, Gain £&*i:f 0 &;tolia£©jE££rt"9>r^9§*btl$*o t^-^a-f^fr^SG) 
UT<£$L\ 0 E3(RGB 1,1,1)14— ffl*!llMN*5*IWvCrt-5k>2.64 JiiKI4 Modifiers (tr^TH 7) )\*MZW)£t)o 

Proxy Strip Properties Panel 

jQ^MTiQW&KDfttoQlZfcZs 'h$fc(§c#i£*tfi£l*)®&'Cl" 0 Strip tt Kb?) » Rebuild Proxy and Timecode Indices (7P**>i:9 
<<LZ\- ^"JT^TJmWk) Sfr5fc, Blender l4^^rS]^ltT^^&iS^0ftftO(C^A^^«fc9&/h$6ii«§^ r J*t o CtlT?^ 
7^^(?P-Jk ^P*S/*ttofc Cross ©J:^3&^a)J:73&liS«liil41 , ot:^<60*t^, ^©MJltfU^f „ g&M&U^'J^© 
Htr(Zl4, 7P*v£&j^LT</c£l\ 0 

7P#2/«IBU: ffitdto\Z\t s ^Utfzi-t- K©v-^7>+t-t"a-(il*Lfet©^S^$n§i:C5)©7P;tT'fviJl/7, View Settings (Ka- 
l^)"C'Mferp ro xy Render Size(7P*vb>?'J>W;0 J KP^'0>©II^S/v"C'fc<!2^'fc0^to 

Sound 

Pack(/fa>7) 

tW>K77*JWrS*Elllvuta -blend TT-fJUC/toflL**. 
Caching (^-v^va) 

r ! 77-fJU§f3- KUT RAM luflfcd&ftS?. 
Draw Waveform (j^J^SiS®) 

Volume Ofoh-iO 

#^77'fJl/0t-M$IS^LSto 
Pitch(tf^) 

Pan(A» 

Trim Duration: Start/End (fflfffl HJ5>tf) 
#JS3. HJ^COIMftUT 0)#7-tZf ho 

Scene 

Sequencer^— ^" 

y-^^-xr-u^^stnis; rrT*e/-*>;u7V*a>AV7W£ffiLTU^^ 

Camera Override (^^^^"— A— F) 
Adjusting the View 

Cbra-a>«») 
A> mmbO 

X- A Wheel 0 

$8£7<?P-JUCI4 o Shift Wheel -J £©XCP-JI/M-©A>r=JKW5L^fe0SP^)Sh" J 7^bT<e$^ o 
Ht^P-JUItt Ctrl Wheel'? %mt\ T(?)X{7P-Jl/A"-0A>KJKB^5^A>KJKZ)$P^)^r-"^^LT<t"$L\ o 

^I^Cea-ttt^/ht*CI4*»{7PHW\-©A>hVI^«C^RtK^LT<€gFl>. 

LOt,©«t9(Z View(t'a-)yZa-lot9-OX^-X©g^0tt^ ; &II^L^-r o 

Properties (^PAr-f) N 

ta-(7)g^^;S(ZMt§^va>0)*5.^P/tT^viJl/7^a^L^to 
View all Sequences (:£~C<Z)v— ^X^Htf) N Home 

View Selected (JMJRStf^gjF) . NumPad 

Fit preview in Window \ Home 
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Show Preview 1:1 1 NumPad 

=t- h": v-Ty^E- K 

^Za— : View(f a— ) » Show Frames C7U-A$l£i£^) s Show Seconds 

Draw Frames (#f&£il3^) 

Show Frame Number lndicator(7U— AISj^IItf) 

Sync Markers 

Scrubbing 

®&*>-*>7xfrSl®77<Jl<£jra^fc^^^ 2/->®«{ifi»JlcU^'J 
View Modes 



Ctfa-t-r 1 ) 
Scene Preview 



(v->07btfa-) 

Open GL Preview(Open GL 7 Ufa-) 

Open GL £fi]fflr£3feb» Z©18:SS*^llCLTi/->©^Uea-U>^ l J>{/IC Open GL §ffioT<€$L> 0 
KP^'^^^Za-T-liv-^a^^^^il^tCA'^^TV^W^T.. W-7U-A, VLbh\ t77?V&£)o 

View Settings 

(tfa-OlSS) 

^□/tr^^KD View Settings Ctfa-iSS) Icli, SS&Ww^ta^ftOtto 
Show Overexposed ( li ffl jS £ £g ) 

to 

Safe Margin 

Proxy Render Size(7P^vU>#-+M;0 

Separate Colors (fe©#SI) 

(Luma Waveform tfa-<7)&)R, G, B S^tlf tl&J©^7(Zt3(-t*1"o 

Refresh View 



(t"a-©Jl§Hb) 

IIf2SLfe^nrfil14tf&3fctf>)o 7,HJ^fcLT^tlTL^iS^ili®^ Blender ^»77U>7-va>frbM£n"Ct. Blender izli OS 
frfctDfc&fclSI&t&S^&tffcgitt/vo 3£#16*)(u Blender E77*JI*SJ*R*&*1*, 3D tfa-©SfiliiS$#5(Cli, *\50-Cfc5 
Refresh SequenceKv-^tr-^Mfr) iK£>WJs0 Lit 0 Blender tf*Wi>n.ZftttKZO)W£&'WMibZmML > 3i3E©7U-Art# 
^ItmLSto 

Selecting Strips 
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Select (illK) tZi-mZSZtUJj&Ti^hWZmtRT-ttto 

Strips to the LeftCS f J0)7 VW) 

jHR*0>7 HJstfefcOStfcS* r-lb7£t^"CJit^L£to 
Strips to the Ri g ht ( £t|iJ0) 7 HJy7) 

MiRtpO)?* HJf 7\«tl::&37 hWZt^TmiRlSto 
Select Surrounding Handles (i/\> KJU) 

m$R<po)7,w>yyo)m)\y ^n^MiR^t. 

Left Handle C£M>KJl/) 

« * 0)7 hU^CD^E ; \ > KJl^iiJR L it o 
Right Handle (fiA>KJW 

« * 0)7 HJstf 0*6 / \y h'iU WtR Lit o 
Linked 0J>7L/ctO)£SiR) 

Select All (£iM$R) A 

Select Inverse (Jx$e) 

Border Select (IGHSft) B 

tmfoozwyytfmumtRZfttto 

Moving and Modifying Strips 

• X^3Fi**CB K^'4>IC Ctrl £#Lt£irt<££Ho 

• rhpple editj(h"^^4 ] C7)7.h , J^ffllZi#Fif^^(1-S)^-ri)l-(i. 7, r-U^^«<t^(Z Alt ^WLfe^^^cL"C<^$L^ 0 
lajto-CilJPUfe^HJ^t.d^e&^T.HJ^&tltf, Xftfftfr Strip (ah'Jstf) » Erase Strips (7 HJf?£$£) rWIBr***. 
OfctfoTl^«§»£#5£te7H>;tf£ Duplicate (US) LSto K79^U"Clllftl*IIIW\»>*^S*«)fc6. LMB 5D W^LTSl^Li 

to 

Strip (7. HJstf) 7HJ^t8:9feftffl3fb6:5 4 >-JW&0St: 
Grab/Move 

Grab/Extend from Frame 
Cut (hard) at frame 
Cut (soft) at frame 
Separate Images 
Deinterlace Movies 

Duplicate Strips 
Erase Strips 
Set Render Size 
Make Meta Strip 
UnMeta Strip 
Reload Strips 
Reassign Inputs 
Swap Inputs 

Lock Strips 

UnLock Strips 

Mute Strips 

Un-Mute Strips 

Mute Deselected Strips 

Snap Strips 

Swap Strips 

Snap to Frame 

aHjstfwwu i3-yiimo)mu)^mo)mmzmt^T * shifts *wyy<Dftmtt-vhikmzmmz&tt%zttfc-z5 

Separate Images to Strips 

ih$ y-^7>7^ A * «7 r-Lb7li , Y T— £07 U- A^tiZ7 HJstfStttK-t** „ 

Editing Strips 
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UHJsCtoBB) 

• ZbWQWtt* RMBCB*3fc7hlb7±tt£ oir**to TO**PLfc**U:l/C(*feH; G*#UT)*HJ^afi£B*M±**. 

• 7Kb70£0£EP£ RMB 3 t5k, 7hlb7tf> B£ 7U-A©^7tZ->r-^JM^to Lfci^lCUTtefctt G *#PLT)£:6G: 

o 20^©lijtv-^>7>©7r- l >^3D2.i:L'C, £^En^lC107U-AK^ttHi, aHJstfttBBllfrSBBUStCBB 1 fr6 
o £fcEP££lZ h'^Wtltf, mmi^-Ut l^>7X£7U-Ai8#:ifc?-L3:* 0 ^©^U^^r-^Vvva^ffllC^U-^'H^^ 

• aKbT^ScEPfc RMB Jt5fc7HJ^©SH 7U-A£SttLi:* 0 7^7£&L£££(i:fcttG£ttl/0»fr?fc, 7h'Jy70Ji** 

li)S<S0*to 7Z^-va>©$|iffi^^"C^ l J^MS-r§i:, Blender l*£Jia>B&&ttttL£t. 0U^fJ©h7>v'y3> 

* ShiftRMB37Uy7tntf^l&07H>:;7(^ 

• ^HJ^SS. ^HiWhU^IiRLI E fcfftfcSSt- KIZAOSto iSJRL£7 HJ^©, *U>b7U-M>v^-$J:9r;?^;UIiJj 

aocD^HJ^T^fc^sffi^rg^^^^ k sal**,, «7H>;>7 

Change ECttfcftTlWC "K" fifttt^t) » 

tctZtfi 50 7U-^0fi£07H>>7tf&ol\ 5fcsI107U-^iJRrf 5^£%*T^U?o OBftftftf* 11 7U-Al^llL"C K £fl 

tctrto wwcj:0^hii^-oa)»»cr5Hiij*h^to zftr§»/h£&M(7U-A 1 ^6 iossa/cx z-ftmz-ztto 

7U-A 1 frb 10 £^#SCfltt£JSEJU**:!Wri4&<* 7<JI/A©«t9lzr##K6nrj*e7U-A 11 0Tlz&9rr o «owt4rra 
t°-£n£7Kb7G), W-^Sffll^bfefcL^ei-trto r^<^ofej7U-AttLortIXOMt^r^to 7Kb7a>££EP£ RMB 30^0 
UT\ GT^M<B7U-A)rj^$ft3rc-£(cBfr^^ 

cross)^^^LT<e$^(t^5/v8O^^0il^tx-^^fV^OfeL^^lil^^t)o 



I7i7h7HJstf05$£f£;L§l;:tt, 7c07HJy7©F*W&77U-A£^MLi:?o 
Copy and Paste 

Meta Strips 

^57h l >>7(i7r- l J^7©^l/-7rto {/JU-^bLfclv^MJ^t^Tji/uT? CtrIG Wfr-T'flsU ttfcoflWlCLSto **I4*SJCWIKJSC7 

^©^tJI/hOtfl/^r^-KI* Replace(a^^)rto7'U>K : E-K^7Z^-va>©iSiS^$^7.§^(iJ:<fc§0T\ 7Zy-*/3>©|gS€ 

J^aH/tfTSHfcSfcffl* JftCOtt, «HS©7xh l Jf7(CHDl7i7 r-£El^i§£r*„ fcfc;LliJl/-7a>7^-y>>rC-*o Blender Jl/-7l7i7 h£ 
^lZAn3rc^7Uy7£JI/-7£t±3llli7Uy7£«^ 

$/3>£t*fc3ifrUM©77*7 hJt^}#-3feV-77T l J7JK3)fi£^i|ii/J^^B) r-7>77^-A©ffi^^t3li^l/-7l*l07H>>7^nf' 

^HJ^flnWRUT Tab * J§-£i§H~e£rf 0 7 MJ^fiDBBSBAaCB Tab £t?-ff L£t 0 ^57h l >>7liAtl : f ICT^S 

or. *$an>^a>BBSi>rtifeittii*fcStt, Tab ^ntm\z70T^u^7sVwm^zt^mm\,x<ri^i\ 
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Sequence Display Modes 

^-)\-[ZhWysy^oX, tT^v-^>^IfV5(VSE)ISv-^>^$S^fe^;iT-U7Jl/5^Al^a^"C^ito 

VSE W?%'\y$-rt-(f)3O0)t&yfrK>M*3:tc 1Og07n'5>liv-^>+t-/c(^lfV5l^a^L(T7^JUh). 20@(S7Ut"a-€(^, 3 
-Dmtv->jyy-tyis\:3.-(DMttm.KL£to t7*JI/HD Video Editing W)-yM7<J \~T"\ttT\Zy-*7^-M \ ft±[Zy->jy 

y'+y^i-wyo) vse tm^nzi^to 

• ®«/S/-^>7:fe(glcM7.St©) 

• ^JS (Chroma) ^ NOT-?: feUlfc^Jt 

• 5ifIt(Luma)»:B;]2>$n>r-^r- 



mm. mm. wmt-F-cit^y^itisOwmnsto mfeot^hu^i^i^r-^r-u^t^r^iSLtiSSii^v^i/o-C'to 

9-{7^U-7©tfa-0)X-AIZli7'57i|-x-1'-JI/S^P-JU$ii*to 
Image Preview 

(S&OtfUta-) 

Video Editing ^'J->M 70 r-®a±(Z^2. VSE 0<> KOli, M^Utfu-t- KEttJtfchXltSto CClZteef tftf£#$ntB#l;:£a>J: 

to 

Luma Waveform 

(JlS&ffit) 

L^L^MLSt)o TbtCDtT^ttl*© Luma/jliJf l^i/P^-^ofeCI:, ZfllllfcgfcJ^gfll-C^SrLj^o 

to 

• MtflI]<D£ftlZj£j!jbTl^ltril2' gamma-plugin ©r S etupjfcrgainj077.9-3.7'f5r-£iSI6U ^ftlZlSlf St efclvCUfc? D> 
*YQ)&mWW) (■U£:C0>7^O«*&lt*#(rt-2'a:/2.6*)tt, ^H>>7 : EfV77'f7"U'feIMiE^T^i-ro : EfV77'f7IS^ 
HJ^©^P;tT^;t^JI/^6ii*PT-#Sto^hU^^SiJlC|SetS^t30IZ, rAdjustmentLayer(U'f-V-IIIlS)JI7i^r-^r- l >^- 

• fcofciSfife gamma-plugin *mtmm*mtmm (WC*lM»»)Si»Tftft«Ci:*f7#Sto 
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rr^fe 20%j©i tf^-bJ^roUdtfeWT.h'J^ 

VSE©jliff 7Ut::L-<Z)#ij 0 




M&lt£X- 80-100%, MT-ffi 40% [IfcD, UJ 
Tit 10-20% T'-r^'B©Mo"CL^ffiRlT"Cli^ 

40% izmzzi^zttftomzta 



Chroma Vectorscope 




VSE 0 Chroma 

YuvflSxeizsg&sn** 0 u fc v a>fiti*feo)ftjs**u*t« M©#t>fcjw^*tuT\ j£tfi>fco u t v fiana! 
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u/v^p^ra^os-Tc 
Histogram 

CAFE- KlSiliSS^*©®^©, t^tJK^fe^-^^a^Ltto X $41*0^61 (Stli0^b255)rt°^tJKZ)1il^gL, Yliiili^MllS] 



Details, info, download: http://amrc.altervista.org 



Page 1072 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Using the Sequence Editor Blender JAwiki PDF Manual conversion by Marco Ardito 

Sequencer Screen Layout 

(y->ryy-o)WJ-yw 70 h) 




T7*JH*a> Video Editing T^'J-^lH^h 
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Sequencer Effects 

Blender IJ1 6&H0I7i5 H£l*ljgl/CfcQ. mtm&ttto 20©7H>^#^t5fe©s 1 oauHJyT^JtfF?^©. WdZ7sW*tf*ft 



[edit] Add 

CJnjf) 



Add (injr) 1717 Hi2o07 r-u^©fe^^ urr 0 ^-7ic&2>iHia hwrnmrno?, H^mm^t.miEm^j'MKmnt^ 

11077^ 5tdt%-k{Z%\\0)Wm"t „ ^(DmttWmzfc&Z Add Ucli^T", I7i7r-£*£B#^b$im^-f 0 J£fe(R:.5, G:.5, B:.5)£ 
StO)TMIi0J5.<feOSt o o£0»fe(R.1, G:.1, B:.5) ttTcODfeffi (hue, fe0)ra©||^)^ofc^fflS<3&oT(SUfilt6oT) (R:.6, 
G:.6, B:1.0)l^»0St o C0ci:?ICli^^lCfflLN§t®jt^:ft^A^2.J;?(Cl.^^to 

^■mt. Add 7HJy7£&?0^ofc<[5]i;cttf7- RIt^-STo Factor(^^)^A±itna'IJSlgtlH]i;^073TlT^^to 
[edit] Subtract Effect 

(M3T) 



Add Timrtine C^rrw Rarvter 








JH | bi* .'.I 


"1 






1 1 




a 









Subtract I7i9 f- 



[edit] Cross and Gamma Cross 

(^□7ti">70P7) 




(CIS DT^t 1-3:? o IMKCflrffcO* VWTrt , 
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Gamma Cross(^j'>7{?□7>)li7I-^ : 4 :l lCfe|gMiE^^7L^, mzttU^frUmfcttfrtto 
[edit] Fade to Black 




£:J>Ufc Cross-Fade 



Z®tM7,WyJWLffltt<mZ*t 0 200)7. HJstfttf *>*JH [Ms Z(D2?%£rz<:J:o\Zf\>yZ)\,2iZ ColoK^-UHJ^MLS 
to ££IM^;L, Cross I7i^h^20iIiPLSto 10gtt^V>^H^6^>^2(H)C fr^l*^^*JI*2^6^>*JH C»3£U* 

[edit] Multiply 



| _ - Dl» Add Tlm*.rw G*m> fend* H»lp - <* » S»q..»r.i r 




Multiply I7i9h 

Multiply(HSt) Hi2O0fe£^gUrf 0 Blender IS 0.0 frb 1.0 ^rfflfiSfcfiCttl^o 0.0 ftb 1.0 3?0flt&2Oilfe|tl/Cfcftl;: 

*SHii o.o ^6 1.0 rc-a)fiiizfe3©T\ coftiaSiE^btSi^siifeosttA/OyH hSte^rfesj&ftkj^is&b— fctittf rgb(124, 255, 

56)-, MffXttH&frCftlMftC&O— RGB(7316, 46410, 1848)0)cfc5lZ— , Z0^r@«$#S(]E^btS) jM^iDSto 0 ftb 
255©iEBH^r^tjl^lim(C 256 Tt ISCrW ! )• 

Z0I7i9 h0)±&ffl^tt-Ofe0*t: 

777£:-*flZ®9 

RGB(0.50, 0.29, 0.05)lZftUTv7>©7^l/9-(RGB(0.0, 1.0, 1.O)0^^O)SSifttlli, RGB(0.0, 0.29, Q5Hfi&£t a Eft 

ilzii^tfiii:oTWfcigtf(|g|&©^^ 

<## 

m-oitiz&o^to 



[edit] Alpha Over, Under, and Over Drop 
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.PI » IB j|-o»t»«-| itl+l ljBl » vw« 5.«1 Ado ar 



AlphaOver I7i7 h 

Z©I7i{?htt7iU77(^WJt^>^)SffioTs KSt>hii*a)SP3&SP^S^Ur3IS^^fi6USt 0 Scene CS/->UH>)tf£te5fc, 
MflfiOtfcU^N^ejIZ&OO^ (IR 
;±: v->0ft0£U\^£M$tt2>IZ(3U>?-|§:£0 Shading (vi-tOCO yt^JUT- Alpha (7^77) £ Transparent(M) IZtS&H 
&0£T (Blenderb>?-0i#£) ) ) 

CG Q)y-y£W)W(J)±{Z-gf$.tZ>(D{Z Alpha Over/Alpha Under I7i7 r-£i$9Zt#'"C£3:To Z0^&&£W1o£*V775-©Kj££H~U' 

&na®o)-siJ-c-*5cJ:9icmi+5cfc^^to mmmm. ^wjzm^mtcmmm\i^^m^mi^tt a mmwmmw 

207, VWZ'mRLTOZZ^ Shift RMB 3) : 

• Alpha over*mt7VW\rmR\mz.w.mt\$t a mmzmfcUc^wmmzuo^ 2.mm7,vwft ^o±izt^ 

to Factor(^Ht) li ##0^fit£SSS5LS? '„ Factor«&&) £0.0 Izftltf #£€rt£S^U 1.0 [Z*tltfii&£tfir£©3S£lZ± 

(z^t(t^/vMfe^3i&£2rr i ) 0 

• Alpha Under £&9fcjE£*NZfe0g:t o E&lZSftLfcfc©tfJffi£lZ, 2SitfH^lZfe0£t o £b(Z Factor(«) liter controls If 

Mcp&w&mwizt* 0.0 [zttiKM^ei-tss^bCttmtt^zswizfeottJvi.o iztms Alpha over ^^©^^^ 
miz&osto 

• Alpha Over Drop ttW#©*raT?to Alpha Under irls]^IZft^lZil/v€7 r-U^'flMlZfeO^t^; Factor \t Alpha Over fcEUtlZ 

■fcomti. AlphaOver T7x9 HZ^Mte-gfrWt * JtTSflG^V^JUi^fer, ^Eniot^©±05 : V>^JUZ&Otto ZCD-Oitf V>*Jl/3 
IZ AlphaOver $tlTL^tc ^fe^A vli^V>^JU4lZl\T. ^>*Jl/5li£f&$nt^l^EP©±lZ7r7m */f AlphaOver Lff 0 ft 

&lZiiiDbfcl7i7 HI, U^'J^lZ^^tlS^V^I/OlZ^Ol-tbtlSto 



tfi%0)7s\- l )y-?0)ynrtT4rtWZ- PreMult Alpha myfr^mztZt. -00)7^^0)7 JiyyimmWP mW-tfZntttfvo fe*fe7Jl>77 

f\>y*u^mmuft. mmft. *©iH]©»#)£&ofr**HJ$tf& $-&*j^iia>(7JU77tf 1.0 6i±©)?*>*juti*o^HJ^ro 

±lZil2int3fc2tt,Ca>I7l<7h£(£oT<£3l*o AlphaOver fiJffl^lZff^^i/"i{7H©^C^MoTL^0. EfeSB^^^feofeOUfct 
PreMultiply£*f$!ilZLT<£3l\, 

AlphaOver Drop I7i9Hi Cross iZ^iKTL^t^ -S±fr-#i©®&(Zg$fcj££ou\ Cross tffr97"U>h\«fc03^J!r-fe#-M- 
U-f3tt*W***". btttv Alpha I7i9Hi£ftfc7^77?*>*^5%*L£ttf. Cross liL^A/ 0 

7JI/770MS, O^OjlfeJtlct FA-7rlSSsr**to Sine ;j£lzT2>£:MS©7i- h"-f>^7i- K77 b<D&}£1f&bft£t „ 
[edit] Wipe 



(rM77ti£3fc9) 




Wipe M^iA^I7i7r- 



WipeW7)li2hU97frb7,H>y7^ 

• Clock(Btlt): 7i-amtfO)m^[Z 9:00 ©<4S^6I^H-Ial0^SB#HtlHl0lZR$}t^to RifliWttUlOtU ttM^BVDTMM 

• lris(^0): ^0^O^A©@0iT¥^©J:?lZ, ^^(ZjS^(Stlot«) n©l*lfJlZ, #©7 HJ^S ^U^fc blurdg-frL/T?-)* 
^9t,-f>7«(ZlZCt;=l:9fel.tS(Zfe0^to 

• Double Wipe (#7'J I/): ^ffefrb^lZfSiircWU #07H>>7£l&*lZ^urro Hfrbfi(Z|S](lfc W^>£"<?£rro 9^7©|S] 
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tfifk&fr blur((5'frL/^-)©I££fer££To 
• Single Wipe( v>9"Jl,) : m-*fo<%±i\Z'&(J)7,YWZm^ : £? o 3Jf ^^XKfrb^^lCLfcO. m*Z&ftfZt1??£St 0 

hfto) a m vwmmtt^wmh^iott is] i<i:t o 

[edit] Glow 




Glow WW^Z&ot^ 
£±: ^— TJSfH (Lofoten Islands, Norway - 
tbl*: wikipedia.fr); 
£±:I7i9 h©^; 
£T: r-©l££; 

ST: Only boost Tt^fl^&^T'flfSjg 

Z^I^i^Hili^ro^flf^^^K^ifi^^^-C, M©-»BE2>££iiLrf 0 Glow BA-yfc&SSfcfc. Threshold ( U#lMii) : £0WZ>^ 
%yAm%ft£fttcmMmO)W&t(Dmte-gm-C\ Threshold (LcHMI): J;O0^§L^^(ril'^L^^O^to Glow ^hU^ro^PytT^TiS^© 
Threshold (UcHMI) : ^ ^^"C^ft^^fl (Clamp (iSSlfiJ PI) :) Boost factor(ii(|if&$D\ L©*#£ (Blur distance 
$f):) Jl'frU© Quality( P n pR): ^IS^T'^-To Only boost (li^i©^) li^-7il^^t3f'lzr^S$ntjy\'-va>€lt^S^/^ffl"r2.IS 
£Tf 0 ^#I7i9h£7Z*-v3>$ti?>l;:(3 x ^-^iS^b^ptL/cli^ro^P^^^i^tto, C©I7i9r-£:A;-;MIHi£ Gamma 
Cross I7i9 r-^oTjftti^ti^-r 0 



[edit] Transform 



Type: Effect 

|Name: Transform 




IPO Frame locked 




xScale Start: 1.000 


xScale End: 1.000 


ySLdle Start: 1.000 


yScale End: 1.000 


i x Start: 0.00 


x End: 0.00 


y Start: 0.00 


y End: 0.00 


rot Start: 0.00 


rot End: 0.00 





Transform 7 V>>yrM$RUcftm-C-yn)^)WlZm<t. Z<J)Z7x0 b0)W£M%ffl&T-2£t: 
(x,y) Scale (&*»): 

Uniform Scale (±5— 7n^-JI/) : 
(x,y) Position (tig): 

Rotation (015) : 

Is]iEl*j£S![fc(360r-J§LS*)rfcSU7G^^ 
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[edit] Color 

(#7-) 

g&ICli Effect Strip (l7i7h7,H>y7) l&mif^TfttlfWtoQlXQ&l^ f 7*JUH*HT-to M>©SllitEfe'C7i-K>^ 
[edit] Speed Control 

7,lf-| i 3>hP-JHi7xHJf7 , ffl^FB^^ft, ii^J:OiiL^ilL^ST-S±L*to Multiply Speed (il ft £^ St ) WS1.0 ^TSSfillZtSi: 
7>HJ^©S±^<U^to 1.0 $±@5fillZt5fcii<L*to ii<ll±tSfcL^Cfcli7U-A©-S|J«tf$n. 3j!|aS7U-A^*5*riC7 

[edit] Creating a Slow-Motion Effect 




7>tf- r=3> HP-JtSttofc 50% ®7,P-€- 



JQ) » Effect Strip (I7i<7h^HJ97*) » Speed Control tttf- K3>hP-JW fciltf^to N£#Lr7P;tT<viJl>7£P^c*3rf o Effect 
Strip (17x9 haRfetf) /t^JI/ffl Sfrefc/7 to input strip length (A Jj J HJyJQM&CZht'y?) ©?i^£*1-l/C<£cH^ Multiply Speed (il 

jt^mit) c:Atiisictti^i^inia;£L$t. a^iijf £ 50% nvnT&QUh 0.50 &A;fci/t<£$i* 0 znxn^-k^oo^ 

7te¥#G)i£j£"C-#S£$ft, Lfe^TS*]©1377U-A€lW^*$tl*to 

C©S*]a)7U-^a^Lfe&i:.a0©7U-At,7,P- : E-S/3>T?S*Ufet^#li, A*7,HJf7 , 0)fi$Sf&lZLT<€?lKl7i7 h^hW?0 
•HttAA*HJ2?WMfllU**)o 0.5 l^flilff f&gfc£f$90&b, RflDtHtSWHStASt: 



ltfl± ! ZOmo^s U>^-^T-550 7L/-At^T^7Z>-*/a>tSiSSlCLT<€$L> o 



[edit] Keyframing the Speed Control 

at?- KP> hP-JK35*-7U-A<b) 



'Effect Strip 



:1: 



clockwork 



ch to input strip length 
Use as speed 



r Frame number 


71.645 ) 


□ Scale to length 


Q Multiply Speed: 


1 00 



*-7U-A<b*3a>jbUlveU:-5 0 



Sfrefc/7 to input strip length (AjjZHJs&0M$£Zhly?) Ofr^L, Use as speed (m&tLzmm) ©^i^fc** L£t„ £ 
nT s *-7U-^bt57U-A#-^©A*ffl^n*tofirC1*«t ^H>^7Z^-^a>$titL^cib+-7b-^tKo^U^MS^ 

Linear/i» EtfcCMtelVTUj:?. 

gt50(ZiifI^|ft$dF-7U-A1bt2.-c: ; crilAye±i^li. VSE ©7.MJ^t"a-0^-(Z&§ Refresh SequenceK y-^tr-^HUr)^ 



[edit] Changing Video Frame Rates 



(W)W(i)7[s-L\s- RDM) 
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1.0 mwM.\ztti\&s mn^mm77^)i(D^.mmm±m^^ztizw^t 0 £±*ii5#©£T#£ 30 tps vmmiT 24f PS r-±i*$ 

nS7-fJbA(Zfe3l1-S^tt, iftftfllftC: 30/24 1.25 £A2i latest Frame Blending ttth\ZLT74hL\Z\mtc&\teS-X$ 
t) o 5 * 60 * 30 = 9000 tfe©7l/-.Z*£#3ff fcOl;:, Blender IS 9000/1 .25 = 7200 = 5 * 60 * 24 tfc©7l/-.k£ft0£to Z0if£P?|]#J7U- 
L,£ 1 , #!77b-AS 7200. ttS*^SS Jpeg © 30fps £*3fc 0001 .jpg frb 7200.jpg £T'0®f£77^l/ftV^'U>?£n£-r*\ Ctlbffl 
®&(* 9000 &®7L/-A£8*£7uTN,t£*. ®&77-f Jl/ 7200.jpg IS7U-A 9000 ^IeUTC'To "C£fc®&£ .blend T'WJKZ 24 fps T-§g& 
ii*fii*tt'v^H>>7 , ttl/ofe05^0)S$lz&0*t o 

[edit] Multicam Selector 

Blender ^oT^J^AAH^SLfeL^JSofeZfclifcOStfr? tfo<0ffll^T3l5i?fSirC* (lR;i:^niir^|^©j^^lll^T'f5]B##f$ 

• A*7xh l >>7^>*JUlfrb4&feOlziiiPL*t(0^6e(-tjiiPRl^'Ct^ 10 fel±a&5fc^a)SfB^L?C^3&<60*to TIB 

• aHJ-^GHlltlROS*. SSll^Si©*!^* Blender CfcOStt/vtf, 20©fa-9^ h^^BPI^TA^ift^Vfco^^-^v^ 
*JKCiIl>; £0»^BBIE(7)7^r>a£MT(Si^ 

ORi>fc©"ci*feo*#/uo i§§;b#iz;W5W3o*- hJHitiTi^acfctt^ufco^i*^ #®iiJt(;tM«4o*- mljin&c one 

• A*»®7. HJ^f ^TIHSMJf (25%) 07P* v£fF0£? o 

• A^V>*Jl>a:l^a-9OOKO£iiflPL,25%07P^ 

• SM^ft0S^B#r B 1(ZS/SU?IZI7i7h7hU^#IS^^t(miz7P;tT^UJl/T'Length(^$) KM 

7"urr 0 **£*#&f[«i ^A^t^'im^^T'M#©(a?^fctb<mmrt)c 

• 9*<lK«t7«f0*t :)(M&0T-t :) ) 

G0*-tt Python /\>K7U:StJ6*3ltStU C0A>K7tt7JI^JjAl2W7*ft»ilU"CA***JEl/*t. 

[edit] Adjustment Layer 

(u-rv-M) 

Adjustment Layer <M*-H») ^HU^» t©TCWt^a)^HJ^A*fc*6tCktl»Wtf, ii^©A±l77'fJl,7r- l J^7©J:9lC»i 

ilHO&fflWJ: *$ttHJ$tf*ttfc1 , G:» Sz-'J^-O^-f AM>©-Smztt±lffflfeiSMiE$£LfeL^^li. *C-#±C Adjustment 
Layer SiiSPL"ClSSt§fcJ:U"CUj:7o 
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Sound Editing 

Blender li7J^ ^yOO^py-^y^-^mXTi^t 0 l\- KT^CftS WAV. MP3 WMts 77^l/tl/C. ZtdtWlWMZXyZ)- K 




[edit] Options 

Sound K) ;t^;KiW?&77-f JUtfS^$tlfet^. ^p;tT-fS/ul^7(N)izmtiSt 0 

^77-f JUT)/ M> « M£ftST"£S* o 

Pack(/fa7) 

W*77<JMfSMElllvu*5 -blend 77-OW^te(7U**« 
Caching (^v^va) 

Wp^WJl^f'H-Kl/C RAM [Z$iftjkfr£t e 
Draw Waveform (SSJ^SfiS®) 

Volume (Ttx'Ua- A) 

Pitch (t°^) 

#^77^UZ)t 0 ^£i££L£t 0 
Pan(;t» 

Trim Duration: Start/End (fflil HJ$>7") 
#j£7. HJ^QIMMIT 0#7-tZf ho 

P- K^^>7 l J>^a^S^B#y'f XSfiCLTl^Sto ^fcl^^A^tm^W^fcb. ii^liA- r^i7tf'J7J 
lOl7fe<feoTL^MT"to ft^fr t ]I^U>'5i' l J>^nt7Z^-^3>l^l o t^0#| o tJin^L\rLd:9(Game =E- FrrattSfofcbtlitt/v),, * 



[edit] Audio Mixing in the VSE 

(vse phm>%P& 9 j s j9) 

CdBJ|ltt)ft|Jk3t'P**to *fc*K!*7a>5a-MW£/C-1 T— +1 T— A°-t>T-vr^0r H 1£f§£Urf )fer£grt 0 

*JU7ldHlJ|*«<Cfcfifr**t« 

[edit] Working with Audio Tracks 

MfS hT^aHJf^B VSE 0Mllia)7HJ«ft:Wll5»«TJifrP**to RMB C? rofrtotf&Su SffilzfeS^EPfflA^ KJUS 

[edit] Animating Audio Track Properties 

r-7^7PAT-f©7Z^- va>-fb) 

^hW^pytr-f (N)^LTWi$ISST-^to Volume (jtfUi- A) #1.0 0t#f-ml3ft*£&9, 0.0 S^ilCjltTf. 0.6 IS 
6O%0^M^U^to 

7Z*-e/3>lb$i±3#&tt, ffiro^P/tT-rfc^DX-to fcfc2.B7b-A 1 ftb 100 ST"©Fh1IZ Volume (tK'Jzl-A) £ 0.0 frb 1.0 *T?±(fS0 
fcb: 
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1. 7U-A1I^U>r-7b-M>>"^-5££frt*£? 

4. 1V-L 100 \zmh\SZs mWMfrk.-kA 1.0 £*-7l>-.MbL£* 

t7*JH*G> Video Editing 77 I J->H'77 Rtt» £±lZ^7If <r9-tfl!SlW£to iiiPLt^-7U-A©i4S^lir H ia^©li*ISZZ 
rmSto«£Hlltt^P;tf'f©ffl,filfl!lIiB#ia](7U-A#^-)T"tc CtrlLMB0rfiJfflI^(=+-7b-A)^iiiPL^Tab-Cfi^li*T^ 

W&VtZZ FFMPEG (Dt^tstdilt^Ptmm^UtOOl^tsT.H-UZ^OTX^to 

7hUy7ii^bfe;iJQ£nrro^ii^ 

[edit] Output 

cm*) 

Render(U>^-) ;t*JUlfc3 Animation (7Z*-*/3» ^>S(s6?fcai*lii!i®77'f JWH&O**. W7>f^taj*t**#tt, H/fcM> 
0 Audio(#^) L*t„ WAV77<JI/tfft6tU Output^*) M*Jl/C'^£UcfVU7 HJC .WAV 

Woltt^Tft#$ft*t 0 KlSfcW^tt&fcrfl-^PT^AfcG^JfK |tJ0^-vri5jBJ$n"CLN§®0y- / 7>77r- l J^7(Cii*PL'C5->77"U' 

Blender ©y-^>7IfV5^?^J^IS. ^-T^U^-^W^U-AfcWI&^^roT-fS^lCl^M^yiSCfcT-to 

^AM>7-r>K7©/V:^-^fc3 Playback(H£) #^(ZP^T3iaT<M7v3>tf£9rf 0 

Audio Scrubbing ("a ^77^7) 

^^T5t7U-M>V^-9£777©£7K5^^^ 

77^3>If'f5T:7b-L0)-^tGBl^r : ^^7tnii\ ^^0#^^X\tL^"©fctOT"Pli.0^li#^©7U-AI^^UT^-7>^i^7$ 

Audio Muted (;N hO 
AV-Sync(AVIsl^) 

3D t':L-7<>K7T'7Z*-va>£|f£-r3t^ ^^0^^©B#r B 1lC^^i+"C^^blI^7U-A§Hl«'L^1-c 7Z*-y a >(7W 5 > 
VitttMzUQZto 
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Blender 0)WM 

mnmihjt^mya^Ltmoti^Lnt^m. Blender &-&mifyi;-te<§emtoz-&%z£T:-to python zagh ftttoT> v-^n^ 

7K^>/Addons 

7K*>B Blender l^iiJn«fil£!#bn577'J7r-T\ !-1f-»3iT?**!lftT?**to Blender *ff pnHTT^JWOnCB, t c <£hj(DAtf 
•l^c^JIOHHt© addon 

• ttitlltfrt?- h£tlfc7 r-"#>tf Blender lZ|^ffl$tlTt^to 

I^T© addon ©fSKtft© wiki © Scripts Catalog ^ Extensions tracker "C'fiJffl plflBTfo 

addon ©BiNC, Blender ffl«|^ft£3§T ! ^5t,ofc®m&^WhtfcO*t: 

• Modules: Iti^WMC^&fciafflM^'Jo 

• Presets: Blender ©y-JI/^-H^^'fllxS: 

• Startup: Blender G)|fl^^(CSI*-ii*tlS77<Jk Blender mtfvfO) Ul £ft^$bfe?> core *f^Cffi*)ft*t« 

• Custom scripts: 7 h"*>ICj±^Sfc±IC»xiZl^Zil^ii^fe—0#O©lltTfflrl"o 

7ti x ttV\*t*Z 0-12)10). t j7a-Lti£til.-*f-lXJs 0) scripts 7*Mfrb!rc&iA£fti:T o 

%7U7>(PjIjjnQ>%f£7Ul3 User preferences (User Preferences CL-tf-IS^) » File(77-fJl/) » File Paths (774 JMU))?R3£?££ 

to 

7Ftt>© Blender '\GW>3.r— JUi* User Preferences » Addons (7 h"^» 0-f> H^frfc^lHufrjLSTo Install from 
File...(77-<J^6'f>7,r— Jk..) /K^fcf'M'l/C . Py £fctt .zip 77<Jl/^M^LSto 

7s7'J7H*> addon 5¥l)T"f>7r— Jl/ti«lCli, addons, modules, presets, *5lMi startup HUKCS lifef^ U7 r-'J(CgUT<€$ 
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Blender 2.6, Python 7Z±7^ 
BUS £ 

Blender 2.6 Python 7Za7Jl/ / \ c t9C:^o 



Pvthon www.Pvthon.org [My*J l JmZ\ mmizmm^Zttli' v±0 faJuV^y VmW?l't * tSb-JHWi. fl*MB«, I&Mfe^ 
ttlt* SU^KOKW&T-^S^^^Jia^aStlTL^to Python tt«lfc*A4*WJWUXtt»t)W**t- 

Python WWrB Blender S^MIZ&^rsfcMD&aTOfilfe^fcrto 7Z*-yaX U>#'J>^ "f>7|\- KfcI^f>UR— k *^^h 
fFJS, *£OJIW!!Jg0iB»if, Blender a>Bfc/wtftt^{7U^hUrp#*t« 

WWhtt Blender fc^OfcOTSfcttlC, Blender lZfg(Cf£-&$tlt API (Application Programming Interface) SflJfflr£S1" 0 

• Blender Python APK3S&) 

o MAPI K+a^^hrto WWh**CIIKI4D66t#JHUT<€$U« 

• API introduction^ jt) 

o Blender 0) API £fiJfflT5»ffim&l^rt 0 *iJffl W&9£t 0 

• FAQ(^3t) 

• Sharing scripts(f£l%) 

° WJ7hG>£^;£fcs Blender 0^^TV7hUt:'a-va>^»iAtJ^}4^-3LNT©tffgo 

• Creating Ad d-Ons 

o Blender 2.5 Alphal rJH&£tll> Blender 0>UW?hfi£ab3irU*£ft'C*o 

• Extensions project (f£:%) 

o Blender ^«^©i^U^i;>U©^>Tt >^^97P^iCh 

ttUftC -Wiki ^a-HJyjU 

WT(M-vttC:0 Wiki ±CD^-2^*0, Blender ^U7h©M^bl^ffl^T"(Z)*P^^fittLT<nit(3>"C^5:T; i t)o 

• Hello World 

• Console 

• Text editor 

• Geometry 

• Properties. ID-Properties and their differences 

WTQK-'MZQ) Wiki ±(M-yrii&93:i+/vfi\ Blender WJ^hSW*&ftS(c^t^T^<©gnt1f ffi^^Tt^to 

• Introductory tutorial by Satish Goda 

° API|i^$^to§lCfe"CO)*P^ttbLT<n^-rc 

• Ira Krakow's video tutorials 

o fi^flffl Blender WJ^hlZg|f5tT^-5 : a-HJ7JI/a)S/ l J-Xrto 

• Quickstart guide 

o Python t Blender !COl,VCfc3fiJ£©*n8l£l#ofc ArSHt©M y<7W- h"2H KTTo 

• Examples thread 

° r?Fl^*©SL^U7ha)^J^^<'^t J ^U^r : ^fc?.7^-7Ao 

• Introduction to Python 

o 1 BtlMlCtfr^a- h'J7JH\ Python fc Blender API £*3:frU£to 
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7 (Add-On) 

7 Wj ( Add-On ) U Blender 0&fig£&3S*SMajfl<Jfe77 l J7 h©-*BM&P¥ffiT:t 0 3.-+f— ?U77U:/7, ( User Preferences ) «5-f> K 
707 (Add-Ons ) iUimmWTi^St 0 ZZ.T:tt7\ : *y(J)4y?>h-)\'tt®fc-mmk%mWtt*tfc-Z%ta Blender lifcJJWtfcSI 

1" 3ffi!Egtt Catalog l/C<££l^ 0 



77^JI/-^Za-frba-+f--^U77U>7©^>h"^lC75t7tSlZtt,CtrlAltUfcL^*>3- h}wh£*ijffl-f 2>ft70 K70; 




7F3f>©f^ 1 — ;u 

7^-;t*JUWii«3tl£aW7'r^^ Install 
Add-On iK&yfcfflflrP***. -Jt'f^h- JWFtlSfc, ^0)79 l J^Hiyt*JU±(ca^$tlSt o S'J(7)^;Si:Lr. ¥»]"(:'77 l J7r-£07r--Jl' 
r££t„ ../.blender/scripts/addons ttN^^JL/-^ ( ..&=§• iltstlCfcW Blender S^ahHULfcilBr ) IC7x{7'J^h^Sl$1*S*T-'f>7xr— 
JWSCfctft***. ( .pyfcl^SSSS^SMofc ) 7>M\<<D774)\'ZW7*)\,9lZ®MttWrt'+ / AT"t 0 T-ttfmmtZ OS izj^Tte ( 
-SBCOOSfl* .blender 0)±?[Z \*y\>?ft£%7*)W%m^ftBT-ffi.[jT[j£?tcto ) £07*JI/#tf^$fW&^ii£tf£9£1"o 

2.5 lZfe(t577-fJU0)Sm 

• Windows 7 - C:\Users\%username%\AppData\Roaming\Blender Foundation\Blender\2.5x\scripts\addons 

• Windows XP - C:\Documents and Settings\%username%\Application Data\Blender Foundation\Blender\2.5x\scripts\addons 
Windows 7 HiTC'IS AppData 7*JW&M1&iTl>&t, (2.5 litfJ©A'-va>0 Blender T?tt^-Sfe>Wt*tft*3DC .Blender tL^ 

aDitfiffli OS Blender ©^^IZ«J:oT^*35ii^M0*to 

7 ^S-f^HJtbfceijTBtOMllfcW Blender T-^Jfflr#SJ:gt3&Sft(tT-{iftO*t^oS*OlC^<bt§J^^tf&0*to*^^bLfe 
Ufc#*37 Ktf^CD? r^WSftft ( Enable Add-On ) iRVjWMt&ttt^t * ?7tSfc7 Kst>(D3AAl'fiKWttffitf Blender r»fEt5J:9 



tU*3ttfl:bTt7 r^Wfflrtftl^MMi, "aW-JU^O K7 ( Console Window ) " T'77'J7r-£P- Kt3|5£lzMbfr©l7-tff£±L 

■MM t^O 

& Ltifetd$2.M hgH&#r&3fe Addons development guidelines £#J$T-££to 
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ffCCCCfc Python fj.- h'J7JI>? 

1 . Python 3.x ^otc^U^^'^^-iymmzm^tU^X't 

2. -SMfeOHi Blender <DZ\y\l-)MD#i;-&7L5ZtT\ ^S#^XM§a«T?§5CfcT?t 0 

3. TIB® n^u>o tjix<gan 



bfrimnmmmmmmz&s mmu9->?(mximm)fthuz. mmT-w&wT-to vector T-m[*&iwz\ 3ommt^$ 



ICD^a— r-'J7Jl/c?&, Python Wig^'fflSL"CL\2.f-55y(Ci:"/vfet©^5*\ tnt, S^©7P^Affll: 



Python o"CH ? 

Python \Uy^Bm.O). 09^f^fe, ^'viO r-JlrS]7P^=>^WiST-ro tva-Jk Mft^ttlt. Sb^flSilfl&f- 

ssl ^^#^-r 0 python \tmmui^-tmmmx^mh^t>^t a 

Python 7P^5>^UtZt^L^lCt#^tm«to 

Python -097119 

CCD^a-HXPJWDlW^-fXBt^T, Python 3.2 <>$^J$*Sft&A/Pfc5. Blender 2.6 rtK©3>VHl^f> K^ttt^MT^o 

[video link] 



■ Python Interactive Console 3.1 (r31: 73572, Jul 15 2009. 00:17:53) [MSC v. 1500 32 bit (Intel)] • 
Command History: Up/Down Arrow 
Cursor: Left/Right Hoire/End 

Remove: Backspace/Delete 
Execute: Enter 
Autocomplete: Ctrl+Space 
Ctrl +/• Wheel: Zoom 

Builtin Modules: bpy, bpy.data, bpy.ops. bpy. props, bpy. types, bpy. context, Mathutils, Geometry. BGL 



, FB -y console 



BBlffM Report 



I ( Aixocomplac 



jyW?0)ynyy\*»>{zmiT. Python IR> h\ a*XCPA*«lttT?**To 

Hello World 

S&tflfc "Hello World" ^P^AfrbJ&ftT&SLj^o 

X.0) print XSO^USGtfP^HCArtl/C *J Enter *-£ffUT<7c$l\ 0 



>» print! "Hello World - ) 

Hello World 



1 . "He//o l/Vo/Vd" Python ©X^J 111 Tt 0 

2. printQ It Python mit8r"c\ tb*l£S*L**o 

3. print("Hello World") \t Hello World ttyV-MZtiifibtta 

print ( ' "Hello World" ' ) 
print {"'Hello \n World'") 

Python X?li % X^Wir^MZ &m&®\-t%lZttK'Z£to ZitZt &MT-%fetfc&1ZttX^m%m r )mtZt\Zl3.Q£t< 



* X^WJf^l* 
* li Python ©Br(-tg©SE-^"c?t 
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»> print( "Hello World "*10) 

Hello World Hello World Hello World Hello World Hello World Hello W 
orld Hello World Hello World Hello World Hello World 

•>l 



Note 

Check out ±®t^~C®ffij5l QEgfcftT 1.5 

• http://www.sthurlow.com/python/ 

HJ7JI* 

• python yuyz>=yy%iL.<¥i}fdim. za?n.- hj7JU£.et*t<£$i^ 

[video link] 
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Blender 2.5 iZtirtZmmziyv-MmitZmiSltc *- r-H>7U- hfilfil ( Auto Complete ). Python cD'Jtf- YmW&®®M1F&l& 
$n^L/co lyV-MZWZWrtf- (one-liners )c7)t7. Ht Python API ^mt^^^W^^X't o 

flj&c5ft£ Python ^yV-MZJOHZtZ 

7^^iJfflUTll>V-J^K]L"C<^^o 

[video link] 

Blender ±T' ( 3D tfa-, AM^© ) IfV5--'$K7 ( Editor Type ) r&2>00 W±r o ShiftF4 tL^i/a— Ktor-£*iJfflT5c:. ^0 



• Python Interactive Console 3.1 (r31:73S72, Jul 15 2009. 00:17:53) [HSC v. 1500 32 bit (Intel)] • 


Command History: 






Left/Right Hoire/End 






Execute: 


Enter 


Autocomplete: 


Ctrl+Space 


Ctrl ♦/- Wheel: 


Zoom 


Builtin Modules: 


bpy, bpy.data, bpy.ops. bpy. props, bpy. types, bpy. context. Mathutils, Geometry, BGL 


»>l 





Causae [~IMhnn AUocomptfc ) 



±m%^mt%t. miWzmm[ J Zl\tz*v\**-tfm'%t\tmW. CtrlSpace tl^t^V^-^mt^- hH>7LJ- h (Auto-complete) 
Blender2.5 li Python3.1 ^iJfflUTfcO, f atf>$7'J$ltfP- ^nz>>>tl^yuyyHZ^y^Xtl$n^0^oTl^m[ZUn^ 

to 




c 

Blender lZ)\y WtefttcWimz&mU&mffim 
1 builtins ' 

Python 3.1 0)£)\,H y (0z>7.. H& 

bpy' 

h^UAJK?) Blender Python API =E va-JI/ 
ttl^T bpy. tA^LT^'cH^Ll- CtrlSpace ^ffttll^lZ^- hO>^U- r-MM>V-JI/±rl})^t2.c7)^lST"c!^to 



app context data 
»> bpy. 


ops props type 


s utils 


W^ii 0 Console 


BJ.-'.'iM Report 


( Autocomplete ) 



bpy fomy-tvi-JMn-HftBiTr^ftSto ^ftbfltva-JWiMtf Blender Py^ 
y-JUZ&oTl^to 

bpy.app tva-Jl/0ft^£S7FU"C<frSbJ:9o 



»> 

binary path build date build platform build revision build time build type debug home n_fi«l 
ds n sequence fields n unnamed fields version version string 
»> bpy. app. binary path 

' C : WD0CUME-1W furian\VfrDOCU~l\\CXMJlO~l\U225 ..FMWReleaseWblender . exe' 

version version string 
»> bpy. app. version 
(2, 50. 16) 

»> bpy. app. vers ion string 

'2.50 (sub 16)' 



Console [ Python "B^S3B ( Autocomplete ) 
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zammZmmtZZttf Blender 0 API £J:9JfKimt3±r*c?&SM(C&9rf 0 ^3^ttira9ttfflftfctt1 , T?T« bpy WffltS/a- 
Blender lZtil\T $)M£mO) 3D fa-Jt?- r-£M2>£:, 306Wy"i9 htffo%mz%o£St „ tLfifa. 7>^LT;Wyc?-f 0 




• ±T0)%Jyz9H3. Blender Jjj UPKDT-IT-t 0 

• bpytyaHwzi^nb©*^;/!^^ 

m 

bpy.context 

Note 



active base active bone active object active pose bone area driver add( edit object editable 
bones get( id data is property hidden! is property set( items! keyfrane inscrt( keys) rain 
manager mode object particle edit object path resolve! path to id( recast type( region ma t 
ype scene screen sculpt object selected bases selected bones selected editable bases selected 
editable bones selected editable objects selected objects selected pose bones space data textu 
re paint object tool settings user preferences values! vertex paint object visible bones visib 
le pose bor.es wight paint object window 
>» bpy. context. mode 
'OBJECT 

»> bpy. context. object 

[BPy StructRNA "Object" -> "Cube"] 

active base active bone active object active pose bone 

»> bpy. context. active_object 

I BPy StructRNA "Object" •> "Cube") 

selected bases selected bones selected editable bases selected editable bones selected editable 
objects selected objects selected pose bones 
>» bpy. context. selected objects 

I [BPy StructRNA "Object" -> "Cube"), [BPy StructRNA "Object" -> "Lanp"], [BPy StructRNA "Object" -> 
"Camera")] 



Report HESSSESB] 



bpy .context, mode 

ijtl£© 3D View (7) (Object, Edit. Sculpt 3f ©)€- ^ttiJilSt < 

bpy.context.object bpy.context.active_object 

3D View ?79T<(?tt?y*T9 r-£ill,rf 0 

»> bpy . context . object . location . x = 1 

tot^a^vto x mm* 1 i^surr, 

»> bpy . context . object . location . x += 0.5 

JOfjyUjyyxO r-G) X M£ 0.5 J.Z.V hlcttfeWlttZt „ 

»> bpy. context. object. location = [1, 2, 3] 
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»> bpy. context . object . location . xyz = [1, 2, 3] 
»> type (bpy. context . object . location) 
»> dir (bpy . context . object . location) 

bpy.context.selected_objects 

»> bpy . context . selected_objects ( Z.Z.T: { {Shortcut | Ctrl | Space} } Sfl'f' ) 
»> bpy. context . selected_objects [0] 

»> [object for object in bpy . context . selected_objects if object != bpy . context .object] 

bpy.data 

bpy.data it Blender 077^ )^0)±X0)9- J ?[Z70tZ7,t^^<0)m^.t^im^Un^t 0 

fflftftX^Z BtenderyjjmUTVT-WZJOtZZtZZtifXZSt: tHyxK) r- (Object) , Pvyj. (Mesh) s 7t'J7JI/ (Material) s fOT, 
J-\>. y-y (Scene) s 7,{7'J-> (Screen) s #;Ji (Sound) , ;*9'J7k x*7,k 1y-~J (Curve) „ TyJ. ~}=y*Js 7-7?* (Armature) „ 
M& (image) . ^T-fT. (Lattice) s MT^'A (World) % ?JI,-7\ **/K-Jk M-x^Jk J- (Node_group) H0£<0f- 

VoXfr&ol 



BoolProperty( BoolVec lor Property! CollectionProperty( EnumProperty( FloatPropertyf FloatVectorP 
roperty( IntProperty( IntVectorProperty( PointerProperty! StringPropertyl actions add image! 
omatures bl rna brushes cameras curves driver add( filename get( gpencil groups id data 
images is property hidden! is property set( items ( keyframe insert ( keys! lamps lattices lib 
raries naterials meshes netaballs node groups objects panicles path resolve! path to id( r 
ecast type! rna type scenes screens scripts sounds texts textures values! vfonts window ma 
nagers worlds 
>» bpy.data 
IBPy StructRNA "Main"] 

»> bpy. data. objects 

|BPy PropertyRNA "Main" -> "objects") 

»> 

>» for object in bpy. data. objects: 

print (object. name • " is at location " + str( object. location)) 

Camera is at location [7.481132, -6.567648, 5.343665) (vector) 
Cube is at location IO.OO0OOO, 0.000000. 0.0000001 (vector) 
Lamp is at location [4.076245, 1.005454, 5.903862] (vector) 



Console 



Autocomplete 



>» for object in bpy .data. scenes [ 1 Scene ']. objects : print (object .name) 

±IB©J:7tA*L, *J Enter£20JfPLi:T o 'Scene' tL^«MSMofe Blender 0) y-y\zmt^±xmH'yx 0 r-©«fj^ttl^LStc 

»> bpy.data . scenes [ 1 Scene 1 ] . objects .unlink (bpy. context . active_object ) 

'Scene' fcHSfcOTMrSfe Blender (Dy-yXJOfrfU^yxO \>0)W*18&\j$t 0 

»> bpy. data. materials [ 'Material ' ] .shadows 

»> bpy .data. mater ials [ 'Material ']. shadows = False 



bpy.ops 

Blender2.5 EftttS**!/-* (Operator) tU%£o\ZM§£Ztltcy-)\,foUMtWm<Di>ZfLX-to Z\Uhm^-^\tz\yv-)Whmi. feb 
UtmyZWrttZs fcSlMi Python WrthQrtrt-VfrbWlfmtZttfm&Ztc Zfomfflk\Z®,1}X-t* 

^^-m^i3f^j(D-wmKt^z{t,zzmy0Lx<rd^ o 

3D ta-it?-h (Viewport )±lC5O©^<*©S*0^fi6LT»*Uj:9o StOlZ, fc^T-^StS&^tttf^iShfcgiRl/C X £}?U 

mmbx<t£zi\ 0 
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»> mylayers = [False] *20 
»> mylayers [0] = True 

»> add_cube = bpy. ops .mesh .primitive_cube_add 



»> for index in range (0, 5) : 

... add cube (location= (index* 3, 



, layers=mylayers) 



r rrc 



EE - ««* wnt <»oo fl?WW 






jo m a to i 
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Text Editor 

Text Editor IJ Blender 09O h"9G)fl!![i0>— or. Window type tZn.-(J) Text Editor *'9> (HE2&E9). tU<li ■ ShiftF1 1 r79t 
irfctm^fc Text window &J£fer£oirC\ fcTfc*»7*JI/&y-JI/M- (Text 7bo«>ar) tfOLVClASt, 



[=■ O New 

Text Toolbar Q 

£frb£ICFfi]froT, »0 Window type IjRit{9>W^ r^Za-tf&OiTo ^L-T Text ID Block X ^0[$l::$T*lT*7r-7j 



[SHlext.001 K> 



^ OBOH Run Script ) 0 Register Text: Internal 



77-f Jt&MLifcttSO) Text Toolbar 

ZtlTs r*r?>\-?7< JI/©«l9^M©fcft©T*7»hiK^7 l fc, ^©[^(-1^177^ JUfcftSfctfXD + tf^tfrttto text block £Ix9RSKl;:l3 X frC 

to 

• CMC - S^T+7,r-^Ht o -UTT+7>r-0{7 l >^- h'KAtlS* „ 

• CtrIX - ;1}Rt*7 h&tra h LTt+7. KWUsCW- KCAfttt* 

• CtrlV - f^hOO K90)i-VJMi§lC, h"fr6T*7h£8fi0#ftS*o 

• o ShiftCtrlAltS -*&#77^l<£T*7*h77^l>fcLT##Li:1- 0 File Browser ^> 

• aus - tri^i w^'fji/S^Lrr 0 

• AHO-T*ZMtlB^1"« File Browser tiyWif&wHti&t. 

• MP - x*7h£ Python ^WhkUUffUft, 

• CtrlZ-TulZ^LSto 

• CtrK ShiftZ-^OELitc 

• AltM-T^h^K^CDrt^SSDtextlZ^filLStC®^: lOOX^o 

fcohtagluffi-TS^-tt AltP T\ /^77©ft#£ Blender ftjS© Python -frWJfcEftfr*!***. &<M-$/"T\ Python T&JItWJ® 
mZftEULSt* ftiZMftffiiZtooTtSilZl&tZWits Blender ^Sa»ii*©^RS Pvthon -f >37D^ API 'J77b>7 iCfEiRfl&aJ^ft 
£<0 Blender &g0t*/:i-Jl/£{f;m^ZfcrT o 

Text Editor IS Python 77U7r-l!iffl©1f tlfe*#orur. 0=?7M&lW&-J = jW * *t5B....&fcf* Bit£te09HI*3&inU**a Ztlbflttl 
ftCtt Toolshelf(^-Jl/Vi;i/7) (CtrlT)^b77t7T'^it 0 

T*7KM>Koli> .blend 7M ^*35aZT'f**At:**Lfel«CtttC4%*t 8 blender 7WJW>rtWRWUfc README T*7h© 



[video link] 



#0t*7 r-£r*7 KM> K'OlZZlt - l/t<£$U 0 

import bpy 

from math import radians, cos, sin 

# tJVxVhtt, 20 *T?ffll^f*-C»ft-C#*t. 

cursor = bpy . context . scene . cursor_location 

# Hffl¥« 

radius = 5 

# |HlHSIlL^Ta*t*:Snffl±ICEIBU*t. T7*JUHi36SIHlPHTt. 

anglesInRadians = [radians (degree) for degree in range (0, 360, 36)] 

# fcJSU;a£JU~7*U«SK£ffi-3T x, y 
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for theta in angles InRadians : 

x = cursor. x + radius * cos (theta) 
y = cursor. y + radius * sin (theta) 
z = cursor. z 

bpy . ops .mesh .primitive_cube_add (location= (x, y, z) ) 



T&HV* AltP -CHfTLT<€$^o 



[video link] 
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blend 77^ )MZ Python TsO^Y^mt^t^t, U^T^SKHb. ; j'-Al>v>©i$fflfcUot±{jRffl^^llZfi!fiJ'C-t 0 LfrU Python 



gUl^^lif^JH-T-ttSi^llu&o-Cl^t^, [XofrCD blend 774 Jl/S3EL<«l^$1*SlZtt^; 



blend ?74)W7.MYttfi\j&lttWiMP^^ffib$fs \*#-\ZM(*-VtMZ, flULT'JP- K (Reload Trusted)t**jt 
(Ignore)*? va>tf'g^£tli:to 




Blend 774 iH^OWJ^h 

blend 774)W&WLMzWrt\*%mftt%l5mt\.<Ofrm$$ a 

&TfJf*7n-ymgm(Register)J7°y3>£0N T5ZtZ\ m^^m^fZ^to 

pyf/7on a&mmttt&m-cttto zint$biz±mo)>j^7z^-y3yzj:<mm$mto 

Z9U7httJ:< / f-AnvrttZ@m$tl Z&0. SM^-hZ ON izUc blend 77lMmfr&frmz?-A ZmfZ^to 



biend 77<Jl/rt07Wh£te©£;£rll*7t3(aia-^ 



gliHW OFF ©B#T"t,Hff RT^T-t) o fe 



• Freestyle ICct§U^U>9 - Freestyle tt7<f>Z$'fMmft£ZW? f h$&ML£t 

• V— i*I>S/>fl!)||fTo 

Blender Izli bbnd77*Jk0;Wy7hfta» 

^-r.77-fJl/tU75-(Zfl$I"C-#5V-7(Trusted Source) tfT^^fegSto Ctlli SSlllfT^^lZC&Dr^^hP-JI/tSaXCfiJfflT-* 

LfrLDh,£fcyh*3©££n£0»774^ 
T7*Jl/hi§:£ 

a-+f-lgS(User Preference)0774 JU(File)97lZ« PythonT^'J^ h<7) SIS 31 *r (Auto-Run Python Scripts) M7JM\"$>tffe0£Tc 

Ztltt77<JH2Wrt0)^ST?t5V-7(Tnjsted Source^T^a^fcf 7*JURONlCU blend 774JI/£774M?U9$£teffl1*? §c*& 
/v€^(C77 l J7r-^^ft^I^l^t§^^L'CL^to 

*f3Hii;:*3fc\ -TOT^U7HJ£^ftT3*7^a>tf^$n^ 
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ZCDJifcfca— tf-igSfUserPreferenceJSffifflT-^it^ t-)\-=3< KtSCfcfcT^to 

• -y Stli — enable-autoexec "PW*!l 

• -Y — disable-autoexec "U'^jS) 

blender — background — enable-autoexec my_movie .blend — render-anim 

ZftbOZRy^ymmtMftO) Blender 'f^^VT.CO^Bi^lcfcffifflWffi'C, c©il£ta-+f-|S:££tf-A-7-f Kb**, 
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Blender (J) Python API 

Blender ©5c£fc Python API(7^'J^-S/a>^P^5>^>9-7i-f X) ttTflBC K^a^Hb^tVCI^rf 0 
MOAPj- fc*6<gt£G)££IE l J l J-aJ:9liifr Live* ! 

2.64 API 
2.63 API 
2.62 API 
2.61 API 
2.60a API 
2.59 API 
2.58 API 
2.57 API 
2.56 API 

100lil±© Blender m<Ji7<M h^*f r-±"CfiJffl p[tlT?*o 

y^ymm. 7WH4S^cst»wr, -os-?!-^}!^ web±©«RiT«^iz^<ig'(bLi*o ^©feft. MfrSttwwanp** 

TlvSUX?tt, TIE©±^& Blender +M h£#H8LT<€$U 0 

• www.blender.org 

• www.blenderartists.org 

• CCD wiki ±0 Python extensions 
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Blender Game Engine 2.5 Mil 

Blender liO^T-tffe 3D 7T)fr-*J&®W&ttMft&f-L'TX*}» ( Game Engine ) flrflfcl/a^to Blender f—L'XUV 
> (JilTBGE) tt7t97Jl/CVW U"UI>&IM69-JI/Cfro y-ABBSgSifcSitfJfcl/Cl^ttf, W^Tfll* 3D l*ift97HMRWU:fetra 
^H©5Jf O^T-tffe 3D V7 WlJfl&IMBEfcfflffl?***. 

H^tfSgTMi Blender ©U>9--I>v>li "Blender Render" iifcoTfcO. y-Za^S^SIfflfafctoCliU^ar— I>2fc/tc "Blender 
Game" [u#JD#;l3jMtf*rO*?o 



Blender Game 
Blender Render 



| Blender Game I 



Network Render 

Engine 



fcLU>$f— I>5JyS "Blender Game" KSJO^'CHfeltif "Bullet Physics" ®I££5:>'0J:?&, HoiWMHBtSlfflT?#*tt/i/ a 
Game Engine £#i]ffl1"5 

BGE (PiB&Tgfctitittt □ V*rt-y>v9 ( Logic Bricks ) iZ^gFtlTl^tn QVtiO'^M ( Logic Bricks ) ©g WliL^6S^P^5>^W 
iS0^I^fc^?*te<^^(c^>5^^^^ci77U^-V3>©^g$#^lZft^2.^9^t§»rto U$hQ'J*M ( Logic Bricks ) iZtt, t> 
V- ( Sensors ) s H> hP-^- ( Controllers ) , 7^11-5- ( Actuators ) tl^KDmmftft&lSt „ ZftZftiZMtZPEMt BITC* 

• -tz>tr— ( Sensors ) 

• H> hP-^— ( Controllers ) 

• 79^3.1.— 9- ( Actuators ) 

Python 5Jm*fctf-Aa>fBiiE£$f £tl5it£rtu tf-A"I>2£/tt Blender 0<t&0Hgfrb*fe3ll,fc pvthon api 2 56 0 Python API £J#oT 
feOs y-A^SfT^feftro^'J^hSIB^tSISlJIfiJfflT-^to Ctlt^: Pvthon Controller Oft filter *fl) Python Controller $ Python 77'J 
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Game Logic Screen Layout 
(TGame Logicj7.9'J->M'7 r 5 h) 

V-LVmi. fill, tIWJs MftiZ.it Blender Q)m&if1m&<tiitoft%to C«MtJI*a&tt*fcift, Blender I* BGE >f-hM$&0)tdt)(J)?ti 
U->U-f7'5h*l#oTl^t« 1ttlSL/uT?L>S;t*JK3!)flfe(Z, BGE 0ftl;:llfU%t5%ffcS Logic Editor (enqm *JU3)ff&0£-f n 

"FCDElttf7^l/ha) Game Logic T&HUWT*) VftlfiZ9'-k®&WT)\v9'IMfi<»t& 




Game Logic 7.9^-1/1/47 0 h 

^^^Game Logic | Q 



Animation 




Compositing 




Default 




1 Game Logic 


■ 


Scripting 




UV Editing 




Video Editing 





Game Logic 
© Game Logic 

ZtgSUm&0)7.9 , J-yM70 W-KfthMUSt o Information, 3D View, Properties tl^ttViZffl]M\shT-\,WX*}W&<&0£t 
tf, BGE Wffl0fJrfc& Logic Editor to 



Blender Render 
Blender Game 

Engine 



Render Engine ^ 
2 Blender Game 

isy$ l )y9TyyyO)*Z3.-tyt>mU$t a t^T0)tHtim7)W MZ Blender Game Engine Vy^-^-oX^tiXitt 0 Game 7r»Ei> 

(tib#bs)^bge vy^-a)yu)\Tmm{Ttmm)umm^m-3.-^yByhfM^to 



Start Game Engine 

Show Debug Properties 
Show Framerate and Profile 
Show Physics Visualization 
Deprecation Warnings 
Record Animation 

Auto Start 



Game ^Jitay 
CD Game 

ZO^Zzl-^oT Game Engine CDM^WM^tU^^yi/By^'M^t „ 

L:©^Za-(SU>^U>^I>v>^ Blender Game C|g^$nTUSc:§lZ€|-t5pJffl'C"§§CdIiiEbi:<€$^o 
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Start Game 

Game Engine Vf-L^ff^t (Sa- \>tiyHtW733-V)W 3D View ^(J)±[Zh^\Z p WdA o ShiftP rt). 
Show Debug Properties 

Showframerate and profile 

Show Physics visualization 

Depercation warnings 

Python API 0 lt&ft®m&ttofell»< *#*#kL$* 
Record animation 

Auto Start 

P-KI*ty-A*g»|||ftL*t 

4 Logic Editor panel 

Logic Editor (epgl (*ff-AW*7S/J9 NP^ll%f£(Pfcfts Pj/g£ 1U)Vt4. 2t= I- fcifBafr&TailEff'Ct (Logic Editor 
Display Editor ^Za-(C^2> Logic Editor - ShiftF2 ^ Ctrl^) £ff UTt^£tl£1") 0 

(D Properties 

Blender ©JBtSfcLT, r^p;tr-fJi:l^^(*-O031ofe3Sl*T?ffi*3tlSCdzaSL"C<€$lNo l£<ftfttlS©liC©TT:UiWLTU5 7 
P;tT'T**/t*Jl*ittt»arCto to-Oli Game Engine ©P^^UcTrfeS^P/tT'fSliLXL^to 

^p;tT-fK*/U*UOt©J:9lZ Information tZi-frbMlfSto LfrL&tfb, U>3''J>9'I>v> ((!))#' Blender Render frb Blender Game 
IC^0W*3Stv^P;tf^t^Jl/©-$P«^bt5Zi:(Z;±EUT<t"$l\o 

PUIS Physics ®, yw^rtZMzmtMZft^KVdZl^ 
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Logic, Properties and States 

>7-Luy*jO\$. y-LxyyyftO)T7*)lh(D7,9 ] jy\~tZ&Vgm~Cto f-LfoO) GameObject tt^tlf tk i/-yftT-0)Wlft%fflWt%tdh<D 
Logic Bricks 

y-LnVyQQ^&ft&yyy-lllilUjytyT-XZfoZ Logic Editor gaUTSafr AT stU ^P^5>^a>BH5aili*AK:b*&/v« 7 
(Sfctt IS, Jtefrfcft:fatf7A3ftfc«fli£^U ^'-A/77U^-va>^#J«tSfetolZ«fcSaSL-C«§*^i*SCfc^^*to 

S/7rAtt3Q(PSP^lC^#J$tlft: Sensors . Controllers fcfctf Actuators T't o t>+t-IS, fli3^ *-}?T, ^aJiflsftWDW*©** 
MttL*** □>hP-^-lit>^-(7)tH±llC^LTliIiW^J#^^^L. ^$n"CL\§7^^aI-5^, ^K^^^ott^lZ^KU^ 
to 7WaI-5liv5aU-V3>ta^ ; l : l5^fflLito ^-Ll^rzn^T^roiiy^al-^^ltr-r (Python □>hP-^-. fcJ:^aSS 

Properties 

lC^tDn§. iI©^#^fX#lCi$t3n^to L.frU&tfb, Blender Game Engine Ti^P^I^'vi^ r-t^JiOltbtirL^to 7P/tx^ 
IZI2 I^foO, Lo£ic_Editor 0^ffl©MH)c"ClS^r^to 

States 

(7T-h) 

fco--3(Z)Mfi|&^f^^'yi0hg) 7n— h (enq) v5ab-ya>II^T*lilorfe. ^'yi^r-©Pv^G)?^, IBftfiDXf-hC 
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Logic Editor 

y-k%ftf£t%Z£$£fc&&tt(=t-j i Jx J ?b)mO)s f-Ln s J*£)0)fttfLs M&ttMOtpibtteZnff Logic Editor T-to 

BHiltS 3D lU-kZ-'-mR^m^vi-O VmVvOtts logic brick tLXU^Xitto D> hP-?-. 7^:Ll-$a>=O0*i]£#O 




Logic Panel ®li f^M 



1 Properties 

• Timer- ££&nfc##fr6*&*9, A-5>h7^LSto 

• String -r*^h1HW#L*to 

• Float- -1 0000.000^61 0000.000©/MJC^i#USto 

• Integer- -1 0000 ~1OOOO0ftg[£fitNr LSI" 0 

• Bool- Truest liFalseOl^tl^T-to 

.MPSfflfetftEIIoivai* Properties £#M UT <££ L \ 0 

2 Associated Object(s) 




Logic for several objects. 



Blender game engine 0)Uvv9\$. *7*>"i(7 MUSWItStl**. #7*>"i9htt> tO)45ffirJRC-R**$tl, *H6*?KRStlTl^Ji*, 

to 

#7yi£h0P^>7l*,t®py^ 

3 Links 

5iii\ft)i*,«!a©gffi,'-Ka:/hp-7fc7<^ Mty-ptt, R«u:**a>y>!7ttit» 

&fet^E}t75?al-9lCi2^S , J>!7tSCi:liT?#*1*/wo 7^al-9li, fcytr(ZM3S5IC^*3CU*T?#£tt/v 0 fcL79?:Ll-9 
^7bfe^lzt>^-^jeiji$i*fel^^tt,7^ai-5a)iz>^-^fflUT<e$l\o 

4 Sensors 

efcOPJKB&SiffllCO^Ttt, Sensors $#ifi*LT<£$Li „ 

5 Controllers 

H>hn-9tt, P5fc0* t>+t-^6©;tJl/7.©P0. 35«J:^tHwCB^LX705 : aI-$/sffl/tj|/^a)^«SIRLNS1-o P^hP-^lzli^SfeS 

• or - i-Djii±©^$nt-tz>+t-^'iEr*5^s^o^to 
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• NAND - Solium. AND©t"->r-S$E©H>hP-7o 

• XNOR-J#flfefi*iNOra>hP-7o 

• Expression - fcfefc g #0gIi£fc*£<££U o 

• Python - Python^Wh^S/a-JI/fflt^SftiJtJPLSto 

.WPSBfetftWIcoivcii, Confro!ters£#J$LT<€$0 „ 
6 Actuators 
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£<DZ4y<D1zyy-mnyy9?nv9b Logic Editor SHfto'CfltfcU MUrf „ t>tf-(0l§jfe *-$JS£Jfc<£3[^ 

HIE, JsiT©t>tt-^fiJfflT"^*t: 



Actuator 




Always 


iz^Ba(7=-7T,i=- 1=1 *- Qj -H I 4*144:-^- 


Collision 




Delay 


th XE U/i_piffliSTi Vv1IE'i_l7tu 7J cTJttxiEct?* 9 


Joystick 


ATI WWw*EfiifFi£lsSSl] 


Keyboard 




Messaqe 


T-rAl^/VL /DvU/ will! <tWAU 


Mouse 




Near 




Property 


pJt^^vi^ hffl^P/tT-f l&'fb^ftl 


Radar 


^b-^^Jtl*HzMAU/c^'vi^^mn 


Random 




Ray 




Touch 
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Sensor Editing 




Sensor Column with Typical Sensor 



Column Heading 





Sensors 


" / Sel Act Unk S Slatt 
Cube Add Sensor 


-J 



□ 



(Level | Tap) ( Invert 





1TV71 


Lfeft Button 





Sensor Column Heading 

Sensors+t^Vt^.Jl/©-S±(ZliSeU Act, Link, StetemKDt&yffWSt <, 2rfcSensorstr;WJKZ)$i'f hilSensorsZOWtZttZi- 



Show Objects 
Hide Objects 
Show Sensors 
Hide Sensors 



tyyt*?vx0h(Dm^im*iz3y\-n-)iTZ3:t o 

Sel '■mRiXiX\ J ^t^XO)tHyi.OV(D\iy^o 

Act 7^T-f^'fe^vi^r-(D-tz>+t 0 

Link □>r-P-7lZ l J>0$nTl^iZ>+t o 

State 79t^'&7,t- r-£f#oi]> hP-7H^f£^c5nTl^t>+to 



Object Heading 



Sensors i Sel ^ Act ^ Unk ^ State 




Sensor Object Heading 



t>+t !t© jltt LM\Z.lt - OCT) II g feD^t : 

Name 

ttViQ r-€ 
Add Sensor 

Wv9tztmmv£ttyy-mm%m&*z3.-tfm,h$t 0 ty^-rM^tmzUiiy^-myyz0Hz^m^n^t o mmv^ii 

y^-[Z-Di\T{t Sensors £z!'it<£cR\ 0 
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Sensor Common Options 



(t>tr-*iI©7T7va>) 



[ Stnan i]^ S*l ^ Act 




' SUM 


Cube 


Add Sensor 


; 




V [JJg^H^H I Mouse 




- * 




Mouse Event: (H^^^^^M 









Common Sensor Options 



t>+t©«IUo Python rt^(C7^t7.t5IKIwffiL^t 0 ^gWviO hrofe^T-ut-OJ^frr-ftSi^S^&OSto 



SHKft^ (Trigger) IZO^T 
nT^l>P:/hP-7-£&ftLrrot>+t-*)W^ 

B(True level triggering) 

E (False level triggering) 
FreqOlMt) 

JI/h©M 0 0«6(i, £otc<rilMtttt£Vhjo Level jgi&CDm*- 5i^'>fi:<c:t,-O^jajfeJi^lC0»^n*to 
M: (t?*JUM>7U-AU-ME 60 Hz(607U-L/^)^^Lit) o 



freqSP* J#fcfelV7 AiWI (71—A/ 

0 i2^-l*;^©7U-AT-jESIi«-^^0*to 1 o 1 60 

fe>tf-(4ISl7U-ATffilMI#«aKJ*SJ*ifilMl« 

1 ^§^"C'(Z17U-A^^to^HtLT#^a)Ji^^fe0 1 1 2 30 

M*ii*G)7>T- r-7v>0ttfLI (State) ^btSfc^tJU^ilOSto ^^lCOL^ttSte^^St<€$U 0 



Tap 7ft'5> 

ttMBfoWteWZM*.* (t>+t-©m*fit^iE'U^fec:LTt)17L/-Aft(cm^^^ito &^$tlfc3> r-P- 

(Levels lU?P£»]l.£to Tap t Level [^bfr-^lT^il^T'^to 
TRUE level triggering^^Xl^m^ . t>^-©^*jI^lr&§^rm/^©A°J^xS^^bn^l^to 
Tap ^^$tl"C^5c:F/\LSE/eve/ triggering liM£tl£T 0 

Invert [ tK'5> 

tytf-cDtti assist 0 
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Actuator sensor 
(79?:Ll-9tZ>+r-) 



3 [ Actuator" 



Frog 



0 Q [ Level | Tap~ 



uator 



Actuator sensor 
Actuator 
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7 E^^^B ( Actuator 1 
["' | m. | Freq: 0 ) [Level | Tap~| [ Invert ~) 
Actuator [ & ] 

Always sensor 
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Freq 0 ( Level | Tap 



[ Pulse | M/P~~) Property: 

Collision sensor 



Touch tymzi&.Tittt>\ yn^T^T^7)iZ"^tHTi^tto m^ir c yw^RT^7)imo^z)'yzo htm^Ucm^mm^ii^ 

Pulsej7K9> 
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Delay sensor 



' Delay 


MM | Delay 










) I Level | 


Tap | 


Invert 












^ ' Duration: 0 


) • 


Repeat 


Delay sensor 



Delay 

]E®/tJU;tt2&IIHuft'3M ticks ft 
Duration 

H®^tll«ZfinSdffrC:f$0||9 ticks lit 
Repeat 
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Joystick sensor 
(vVf7T^t>+t-) 



[joystick 



Freq: 0 •) [ Level | Tap | ( Invert 



Index: 0 



Event Type: 
■ All Events 



Button Number 0 



Joystick sensor 

Index(H^) 

All Events Oh) 



EE 





Button 




Button Ni»rt«r t> 



Joystick Events 

Event TypeM O MUM) 

-f^>h<Daa*ftSLst« 















3( wrwoal 



Joystick Single Axis 



Single Axis(^Jfi) 



Axis Number($ilfc) 

1 = 

2 = M(M&) 

3 = Ah"JK±T) 

Axis Threshold (HCDbtl^t) 

SS^m^CtEHIi 0-32768) 



:>© 



EwrtT»p« 



Joystick Hat 



HatC; WW 

Hat Direction: 6!?2}lRl1r!1i5l (up, down, left, right, up/right, up/left, down/right, down/left) 




Joystick Axis 
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Axis Number: $E&£lit aI 

Axis Threshold: ftffi££Jtit (IeEIIS 0 - 32768) 
Axis Direction: U^lSlSfHJdeft, Right, Up, Down) 









EE 


[ Tip | 








Inter 0 

















Joystick Button 

Button(7K$» 
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Keyboard sensor 



Keyboard 



Freq: 



Level | Tap ) [ Invert 



Key: 

First Modifier 
Second Modifier. 
Log Toggle 
^ Target 



All Keys 



Keyboard sensor 

*-7ft"-KA;ft£*£aurf n A;ft£ Strinq ynrtT^ Z&fttZZtbT'ZSt „ 
Key 

All keys 7^9 > 
Modifier 7^5 

KeyHm^t*K Keyr}t5r2Lfc7ft'5>Wc5nf^ 
LogToggle 

+-^hP-^^'String^PAT^(C^#c5n?.^c: ,, afr^BooHi"C4I^U^to 
Target 

^-7>r-P-^^#t?.String7PytT^^II^L^tc Propertyt2>+tt±felZ^c:, fcfca.HTO'}- K©A^i^^fec:"(Z^jffl-C'ctSto 
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Message sensor 



(^tz-v'tr^-) 




[ Message ] & (£[ 



Frog 0 



j LeveiJ Tap j I In vert I 



Message sensor 



*a*^$a>COL\rtt See tZ>+7-^@0^V3> fcriK£3H. 
Subject 

CZrffiSUfcjWz—I/flgd B#l^t>+7-£igt!]£ti£-r (^tflfli^T'tm^ttA/) o 
^t-y'roiMO^^OLNrii Message Actuator £^'it<££Uo 
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Mouse sensor 



(707t>tr-) 




[ Mouse ~] £ (£3 



Freq: 0 ~) [ Level | Tap ] [ Invert ] 




J 



Mouse sensor 



• Left button. 

• Middle button. 

• Right button 

• Wheel Up, 

• Wheel Down, T.OU-ll^l/ 

• Movement, ^OMZ^ZfohtyZWic? 

• Mouse over, A^VxO HZ.?07,WMtiitcZt%felii 

• Mouse over any, Hbfrft^'vi^ M^O^'JI&ofcilt^Jsttbl 
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Near sensor 



Freq: 0 ) [ Level | Tap | | Invert 



Property: 



Distance 1.000 



Reset Distance 2.000 



Near sensor 

Property 
Distance 

vt_9 h^±©&jfi£&ttJt S^STCt (BlenderlMi) 0 

Reset 



1) jfi^t2>+t-©^aiiste©^'vioh(^c:")^r^^fe(tTj»n^-r 

2) ^'yiO r-©^IliS^T'rActorj5^j5!]I^L-Cl\^L\c:^aic5n^/v 
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[Property | 
["' |i» [ Freq: 0 ) [ Level | Tap~) ( Invert ~) 

Eval uation Type: £99fHHIHIHK) 

Property [ * ~1 

Value: i J ] 

Property sensor 

#Mt8*JUa s M SMI! Sensor ^v3> ^#BSUT<fe"^L^ 



L .'.ill jt*.i ' ,n 

Greater Than 
Less Than 
Changed 
Interval 
Not Equal 
Equal 



Evaluation Type ( If fffi 5 -f :?) 

Property(^pytT-f)Walue(<g)lC^LTtf9M$n5^Ja^L*-ro 
Greater Than 10 

^□;tT<0)fi!!j<t>+t-M©Value(ffl)«J:0*^L^ii^(jili^*6L\),TRUE;t;i/^^0*to 

Less Than(/h£lO 

^P;tT-f©iStft>+t-rt©Value(fit)*5ia)ig^, TRUE Wia*3£0S*. 

Changed 

^p;tT-f©fil«M$n5fcs t<"££ TRUE /tJU^S^IOitp 
Interval (E^) 

^p;tT-f©fStf-t2>+7-©Min(fi/J^) and Max(£*)©F(i];* TRUE /tJiafca&9S*"G3 */WA*B;**fcl\), 

Not Equal (ja?) 

^P/tf'froiiltfti^+r-rtroValueCfiDtii^Ji^, TRUE /^W<KS0*t. 
EquaKI^U) 

^P;tT-f0)fi|j!j«t>+t-rta)Value(fit)fcJg^t5«^, TRUE /UiaftSOS*, 
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Radar sensor 




' Radar 



Level | Tap 




Invert 



Property: 




| (- Angle: 0.000 



) ( Distance: 0.000 ) 



Radar sensor 



Neartr^WJm^ttf; Ifilfrb^ 
t>+7-^ii©7r7va>(^otNTIi z±>2> %ZW<tcZi\ 0 

Property: ^^titz1U)\T^^O^Vi.O r-O^IC^tH^PM^L^to 
Axis: U-#-©;£fS] o + fcj:tf - ©lS^-li$4±r0IEM©[S]#rto 

Angle: nmofcmmjZlZt „ 

Distance : RStO)S$S*IML/Sto 

z©t>+Mifcfc*tfgi!]Mizfri!i*3**^ 
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Random sensor 





Random 


1 [ Random 








) 1 I Level | Tap ] 


Invert 1 




C 


Seed 0 





Random sensor 



Seed imhtlZLZ. z>y^LU)i)l^mM^to Seed W 0 et^AT-felVUl/alZfcO. ^n(3T^r-&m$l^-f 0 M0t5BKS 0 - 
1000 Tto 

seed mz^z-fiznm'ntzt, m^mmim^mzu^t 0 
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Ray sensor 





(Ray _J & (gj 


['"ImiI Freq:0 ]] [ Level | Tap ] ( Invert ] 




y Property 


1 




+Yaxis 


] ( Range: 0.010 ) [ X-Ray Mode ) 



Ray sensor 



/K$>6ifliRadarfc^<^JiL"CtN*t 0 
Property 

1) Property ffltflSS$ftTl^MgO, CGfcS/tfH*^^ 

2) rActorjWaTfttVt^^ Hi&*n£ft*t±/u 

Axis 

3feHa>£lfi]£&tf>$?o + fcJ:tf - ©SB-^lia±rffliE^ffl[Sl#"Cto 
Range 

JltllOftSttfetoit (Blender 
X-Ray ModeJ /|\$ > 
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Touch sensor 



["' | ..• I Freq:0 ) [ Level | Tap~| 



iterial: 



Touch sensor 

«K0*?5fr!7 hbS">O^ofefc§lZ]E;tJl/^^fflLSt 0 Material WC7f'J7;MZj:*7'fJWJ>^iW*t« CCDSICfllSLfct^^ HfaKO 
tlti:#lZ^;tJ^fg<l$n*t o "True Pulse triggering n £*f a&lir3fc, *?5fc# hlZji!!inTL^F H 1(i;tJl/7^«$nJlSlt*to 
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J?J VU-=?-m<I)UV*>9-}n*ft\$ Logic Editor SttoTflHSU liHT^t o ^0f§fE©!¥« 3>r-P-^-®£ijfc *-2J*£JI<£aFl\i 



• AND 

• OR 

• XOR 

• NAND 

• NOR 

• XNOR 

• Expression 

• Python 

ncm<m&. mm<j)mmo)z\y\~a-z>(Djs.&vt 0 Trueii. hp-7Cfci*T ^w^tstu =tn\z&igtzntcj>o?3.x-wigMt%t 

l^ZtT-t* Falsely WWc£tl?\ fflfcfiC6ftlfclA9CfcT?t** * tlf n©H> hn-7EOlvctt*fc0HZ$ *>3>T?$6lZjSS£USt 0 
f±f? 

:i>hp-7iz{i2oja±©t:/Wj$^ 









AND 


OR 


XOR 


NAND 


NOR 


XNOR 










































True 










False 


False 


True 
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Controller Editing 




H^r-P-^-li Logic Panel 0**©5iJT^I$/f«S"U^to ZO)K-yXitZ]y hP-7-^STl$^n§^> hQ-ll^I^t-lt. ^'vWh 
(State) 0fE9£, ^M©tt^lZOLN-Cl5?B^U^to 

HlliZl>hP-^-^J(^U'i:-3fe"(1-=l>hP-^-^fe?>tS^ ; &^:UTL^ : ro 5"J(7)»_t^(^&55iJMt±i LIZ. Game Logic lZfc2.H>hP- 

Column Heading 

e-mail.) 



[ Controllers 




^ Act ^ Lir* 


I 




Cube 


Add Controller 


3 









9 [ And 



□ 



□ >r-P-7-5iJ0JltrJL 



Controllers 

Show Objects 
Hide Objects 
Show Sensors 
Hide Sensors 



Sel iilRc5nTL^t^T©^vi^ r-0I]> r-P-?-, 

Act 7^T-f^^'i>"i^r-0)3>hP-^-o 
Link H>hP-^(CU>^c5n"CL^3>r-P-^-o 



Object Heading 



jntrollers t ^ Sel 



Cube 



Add Controller 



°- 



3 [ And" 



Controllers t ^ Sel 
0 Cube 



^ Act ^ Link 

Add Controller 
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#7$/i<7 hT"{$fcftT^3*T- ^B.^tto)U-)l(DmU^l^t States £dt<££^ 0 
Name 

Add Controller 

to mm^^y r-g-^-lZOlNTia Controllers £^1£<££lA 
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AND Controller 

ANDx^hP-^iifg^nri^t^Troiz:^ 

%i*h 0 Ztltf* HU©S o -tZ>tM tt>it2^> KP-7CJ«*$n-C L^«^, t>+t1teJ:l/(AND)t>+»-2^B#lZSillbTL^je5'W 

0J 

jCa-jH&S/C Mouse Over £ {{Literal|Left Button} }0)—^(D Mouse -fey? gfEfiEb^l"., ~O0t>+t^|p|L;ANDII>r-P-7l^o^^\ ^©H 
>hP-7lS Set Scene 7WaI-*COfc£*t. CAd^lCf 2>fc. 7^tf>Z:L-±£&9, fefcfrOWy9$ft£*g££rt, 




AND Controller 



Controller Type 
Controller Name 

H>r-P-^-0«HiJT\ l-tf-tfflMfeT?***, tJyiO^toVm&LUl^mztZi&Wff&yttc PythonUaX-P-^-l^tZXr 

State Index 

^©□^hP-^-^^StlS^T-h^^EUtto 

Preference ft" 9 2/ 
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OR Controller 

WlHaaiZli XOR H> hP-^SffioT^SUo 

M 

EscfrQ%Wm , T-LmJt2>J:?[Zltc\,\m£. mmm-iZttlT Keyboard jg^ag iggL^t. frftSPUOR^hP-^tOftg, 
hP-5& Quit this game J-3 iZOfcf ^to CtlT\ ^8iT0>*-iflip$ftntfy-iktt<l7l/*to 




OR Controller 



Controller Type 
Controller Name 

□>hP-7-©*MT\ l-lf-JWWC*** o ^S/i^hrtT-fi^Lfel^fllZtSi^S^&OSto Python"Ca>r-P-^-IOTt7t 
State Index 
Preference ft" 9 > 
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NAND Controller 

NAND \t Not And ©UgTrto M^TCia, Not li|££££iELSt „ o£9 Not And IS AND H> r-P-70IEJx*r©ftf]#£Lrf D AND H>h 

NOTfcnDJSU:tfc*i:T) a 
0J 




NAND Controller 



Controller Type 
Controller Name 

H>r-P-^-0=SHiJT\ J.-+f-tffi£r££To ^S/i^hrtT-MISLfeL^fllZtSi^ll^feOito Python"Ua> hP-^-l^tZXT 
State Index 
Preference ft" 9 > 
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NOR Controller 

NOR Z\y hP-^li OR H> r-P-70S^T"to t^rt^O*3MLTl>ftltii*€lt7WaI-*ftBftL»*to 
0j 



Controllers i 


v Sel ^ Act Link 




Cube Add Controller i 








Nor 


3(ZZ)IB0(§)]1 


NOR Controller 



Controller Type 

H> r-P-7-G»I£*t£ LSI- 
Controller Name 

□>hP-7-©*fTT\ „ ^S/i^hrtT-a^Lftl^frlltS^^fcOSto Python"Ca>r-n-^-IOTt7t 

State Index 
Preference ft" 9 "J 

_x]*"9> 
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XOR Controller 

xor n> hp-?!*., timmmmuony hp-yet „ 

Z(J)Z\y \~n-^-ttX.(D£ftZmctt£lE(D (TRUE/H©) ft-^-^tH Jl LSt : 

• Ati0)-O i-?1c[i)W TRUE, frO ^vi9 r-tf'lt^ftH (Designated State) "C'&2>t£ 
znm^T'liM© (FALSER©) 1t^-£tB -h L^f o 



U G9 


Bfxorl ]fl 







XOR Controller 



Controller Type 

□vhP-^-fflansii^LSt 

Controller Name 

H>r-P-^-0=SHiJT\ J.-+f'-^l^r^to ^'vi^r-l*l"C"M^LfeL\=SfII-t2.^^0ito Python"Ua> r-P-^H^tXT 



State Index 
Preference ft" 9 2/ 

_x]7K9> 

■tz>tr-£pjij|&L3l- 
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XNOR Controller 



Controller Type 
Controller Name 

UVhP-^-rosgfl&rs l-lf-tfflMfeTWSto ^S/i^hrtT-SISL&L^fllZtSi^ll^feOito Python"Ua>hP-^-IOTtZ7t 

State Index 

Cra>hP-^-^fi L $tLS7.T-r-§^^U*1" 0 

Preference ft" 9 > 
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Expressions Controller 
(JtH>hP-7) 



Controllers i y Sel v Act v Link 





Cube Add Controller 


• 


( 




• 


( ) 





Expression Controller 



Expression (it) 

ttfiiaBizrrS (variable), (constant), bXJj ;H3t (operator) ■£mfr-gt)VZ>ZttfVZtt 0 UTm-Mzm'&WtfW 

• sensors names: t^ttcD^ ffi 

• properties: ym^ttJyxOHZgmiT. a.0)tpV&z.tt 

M: 3 + 2, 35/5 

• tt^^M-T: < >, >=, <=, ==, != 

• y-VJy&WT: AND, OR, NOT 

ffl: 3 > 2 (True), 1 AND 0 (False) 

^#X(if) 

if ( expression, pulse_if_expression_is_true, pulse_if_expression_is_f alse ) 

5t (expression) (DWBffKWWin . 

• pulse_if_expression_is_true^'Sfeb7C^aI— 5liIiEytJl/7. ; &^?)o 

• pulse_if_expression_is_true^'fi|i&b7>' ; ? : aI— %\ZW^)\''2.'$:xkZ> o 

• pulse_if_expression_is_false^'S&b7^5 : aI— '5lZIEytj|/7.$3^?)o 

• pulse_if_expression_is_false^'^feb7y'5 : aI— tiZM.l^TJtxk'&o 

M 

coins > 20 

• Key_lnserted £:l^-tZ>tr£J#^ \%\$% 

• Fuelc:l^7PMT^#^Ji&M 
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Key_Inserted AND Fuel 

if (Key_Inserted AND Fuel, True, False) 
if (Key_Inserted AND Fuel, False, True) 

Ztt<t* Key_lnserted AND Fuel*^(Z)lin'(ZlE/tJl/7>^3^8>tl^1" 0 

if ( (Key_Inserted AND Fuel) OR (coins > 20), True, False) 
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Python Controller 

Python3>hP-7l*a-W^P^ALfe^Whl^oXA*^at§3>hP- : 7"Cto PythorttW h SfcliPythonH- KG)#*tlS77 
-fJl*ttlt**\ PythonUVr-P-^lZli-OOt- Ktf&OSto ScriptfcModulerto ^btT+7r-lfV'5"U'*L\T.blend77^Jl/0I^S|5l^ft# 

BGElZfc(-t§PythonlZOL^tt£ZS#^ 0 
BGEOPython APIIIOlVtttCZ£#Bgo 

Script Mode 

Scripts- hTIi, □>r-P-^li79 , J7r-(CU>7$n. P2^^totWl^U7 , r^(tt9lft*IX*t 8 :W7>£iE&$tlT^3Cfcl*r*TEU 
[ftjyx9htf£fC\ 00.0,1 00.0,1 00.0)(Z^liL^tl* v 6(0.0 ) 0.0 I 0.0)lZ^i!iLfeii-&, ^gl$tlSCDtt(0.0,0.0 ) 0.0)Affl^S!)€lt'C-t" o 
Module Mode 

Blender 2.49t x bliPython : Eva-JHl> hP-^tfinfrOS Lfc„ PythonD> r-P-?© FP^''t'>^Za-rScript©^t)0(CModule^il/vT'<fe" 

(CVModule.myFunc"tL^MIZ^^Lito^©F^^(ill>hP-7Wl/'*$nSt^^S$nSto LfrU myFuncGUP-TWlZfoSFsllfc 

Pythontya-Jl/I^ ha-7tf&tem&0)$&\ZMMt&D£#h o OtWh'j-'M^WitfiilZ^- h$tl5fcl^CfcT"to "myModule. myFunc"fc 
|o]miC"myPackage .myModule .myFunc"t-t'-7s h^tlt^t^^J - V&ffilf^ LS^o "myPackage .myModule .mylnstance .myMethod"Ojl9^^ V'i* Kfc 

*Thread http : //blenderartists . org/ forum/ showthread.php?t=156672 
*Video http : / /download. blender . ora/apricot/live_bae_edit . oav 
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7WaI-$ffl©PS^WP^B Logic Editor WfcoTflHSU £Mt3Cfctfr£** 0 Z.<Dm$<DVtm\t 79?3.T-Z<J)mm ztot)£tn 

Action 7-7^079vEi>£J#ftUrf 0 7-75 : vMfR£nTl^fc#©&^£ni:?o 

Camera Jt&WEj^SfrS httB»tS*^J^>i ,! *0*1'o ilC^tf^viO HOttf)©*,©?* tf, Zhito&ih.Q m&ttto 

Constraint ^ vi^ hflfeM. S§lt. 0$E^iJPfiU*t= 7-A0 + ©^JI£:i>hP-JI/t3Mf ^ir?,, 

Edit ^2/i$M>*vJ/a©1Wk ^'vi^r-©iiiD^clSiJlt. *fc^i**Et5Cfctr#*t(t*MBSfel'5'2'atil4^Sn* 

Object f )o 

Filter 2D iSffi^t^felCLfeOW^^feJSDlCUfeO&ifffl^am^jl/^T-to 

Game tr-A±(M>flMk { )?&- KUT* P-h\ t-^feiffcLSt „ 

Message *trtZ-2*a&0, SltH2ofc^*/i{7h^jgillUfcOT?ff to 

Motion ^5/i!7h*»frLfeOlHlte$1*feOL*to BIRI]*£i|j$1±30T-lct&C $JIMlz#Lfcg@$E£ttfc0t3#7$/a>t»&9i:to 
Parent HttlCbfeD, f n^^UtOT^to 

Property hO^P;tr<f**^bSt« ISSs ZItf— fetf 0 

Random ^AfefiSfc^fiJcL-i:*,, ^P;tf-fC»|ftt5Ctt"P**t« 

Scene .blend©*0v->£&-3frl^2:To ^j-y^f-hOT.f-VWs IHtftiffcttltS*. 

Sound V-Artr^^KSS^tSOlCffi^^to 

State #:7*/i{7h©7.T-h£^gffa.£*o 
Steering h0&g&&3(s0#75/3ycr„ 

Visibility X?yx$bM*'&&m&&\j£t, 
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Actuator Editing 




Motion Type 
Loc: 
Rot: 



Smple Motion 



( X:0.00 


Y: 0.00 


Z: 0.00 


) 




C x.o* • 


Y0* • 


Z: 0* 


) 



79?n.X-$\t Logic ;t*JKDfc©$U T?fE0, 



Ulli. 70^1-^-0^0, jfe^W&7!75 : aI-$^J^^L"CL^to 5iJ©S±S|JlC&55lJMtilL/lZ(i N 5i*E0 Game Logic (Z&St^T© 
7^?aI-'5^l#^t5t;sb©^Za- J f>7n''5>^^$n"CL^to 



Column Heading 




7^aI-99J©MttiL. 



Actuators 

Show Objects 
Hide Objects 
Show Actuators 
Hide Actuators 



%m*m.7*t%)\-m\ZU%±?\Z±79fnX-$*MM\jZt<> 



Sel m^0)^y ; Jz0\'(D±70fj.X-^m^ 

Act 70t^ahvzo Hzmt^o^j-x-wfrm^ 

Link H> hP-^HCRtfoU^^iLl-*©*^ 

State 70t4-}13.7.t- hSMofcP^ hP-^-lnRtfoTHS, 7W:l:l-'2(7)&£^ 



Object Heading 

(^'vi^hmthL) 



Actuators C ^ Sel ^ Act ^ Link y State 



Cube Add Actuator 




xo.oo- 


YOOO- 


Z.0.00-) 




•x o* • 


•Y. 0* • 


•zo- 1 



^'vi^r-MtHU 



Name 
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Add 

TiT-KD-mt. Actuators %ZK<1EZ^ 0 
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79?i.X-$0)fflg%MV£t 

7 '93- 

7033.Z-90)^mz-t o l-tf-tf36«"C**t« Python ^^al-^l^t^tSBSI^ftn^to MR3Fftfc*72fr!7MHrat&6 
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2D Flltortt4>t-S^JI£<D7WaI-$r^. 
2D Filter OfiiH 




2D Filters 



Custom Filter 

Invert 

Sepia 

Gray Scale 

Prewitt 

Sobel 

Laplacian 

Erosion 

Dilation 

Sharpen 

Blur 

Motion Blur 
Remove Filter 
Disable Filter 
Enable Filter 

Pass Number 
Motion Blur 

(€-V3>^-) 

Motion Blur lilfJ©7U-A©1f fg^^Ttc HT2D Filters: Gmae Logic'^BIenderflOOKOlzS^tlfc 




2D Filters: Game Logic. 



1. iStti&t^fc^vm-^iiJptSo 

2. 2D Filter79?:Ll-95ii*n1"3o 

3. KP^'0>U7. hfrbMotion Blur^S^tSo 

4. Value (t-va^-©^^) 

1. iS^fetZ^+ttlDhP-^SitinTSo 

2. 2D Filte^fal-^iiAnt So 

3. KP^'0>U7 hfrbMotion Blur^ilJflt 2> D 

4. Enable^^ffLTJS^Iit-KIZtSo 

PythonH> hQ-^i^T^-yay^-^mzt^ZttV^t : 

from bge import render 
render . enableMotionBlur (0 . 85) 
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from bge import render 
render . disableMotionBlur ( ) 



Built-in 2D Filters 

2D Filter7^aI-5rm§^T"#§7<J^lit^Xl^i;7-+T^5 : ^fflL\TL^-ro t*T<htoM74)W\$M&foU4*-Vtt&ttt. 




2D Filters: Sobel. 



Blur, Sharpen, Dilation, Erosion, Laplacian, Sobel, 

Prewitt, Grayscale, Sepia, lnverttfl*3j87-rJWfcUTte*.£1"o CtlbO)7'fil^(iLKO^a);UT?ffifflT-t*to 

2. 2D Filter7^aI-9^JiEt5o 

3. ttfHtST^WU fcfcAliBlur&fflRtSo 

2. 2D Filter7^5 : aI-'55^/StSo 

3. Remove Filter£iHRT5o 

4. 7^£«t5/U0f£^£}t5tT2> o 

♦t360li;U'C7'fJI^***!iU:tau:tt: 

1. *W6t:/%7WaI-**flsj**3. 

2. 2D Filte^^al-^ftf&l" § 0 

3. Disable Filter£jHRt"3„ 

4. 7^l/$£*t»t5/Ua>§^-£fiST3 0 

1#SWtTO*JI*»»U:*aU:tt: 

1. aW6t>W:7WiI-*ftft*t2i« 

2. 2D Filter793 : :Ll-9&ftJ$1"5o 

3. Enable Filter^illRtSo 

4. 7^l/*£*S»*5/Ua>§-^£fl£rS 0 



Custom Filters 

caa*A7<fji*-) 
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2D Filters: Custom Filter. 



rCustom Filter^S^tSi^S^&O^to * UTr^r-If ^T"vi-#:W^£»^ 7^aI-$(^Wh*Slg^LSto 
Wtt?7©0i]: 

uniform sampler2D bgl_RenderedTexture; 

void main (void) 

{ 

vec4 texcolor = texture2D (bgl_RenderedTexture, gl_TexCoord[0] .st) ; 
float gray = dot (texcolor . rgb, vec3(0.299, 0.587, 0.114)); 
gl_FragColor = vec4 (gray * vec3(0.8, 1.0, 1.2), texcolor. a); 
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Action 793 L 3-T-'? 

7 RHUMB (Action ] 

CE^^B [ Force | Add [ L ) 

fv I o 

( Start :0.00~) ( End Fr. 0.00~) • Child 
( Blendin: 0 J ( Priority: 0 ~) 
C ' Layer 0 •) C Layer Weight: 0.000 ■) 
Frame Property (j 

Action Actuator 

Action7^aI-5&7-73 : ±7ftSiJRc5nTlNl>c:£a)&^ 



Action Playback Type 

Play- 

TRUE /tiW«l1fcB# IPO 0)|fl$&7U-A^6$l77U-A*T?-Seim^b*t 
Ping Pong 
Flipper 

TRUE /tJl^SSttfeBt IPO ©§IJ&7U-A^6^77U-AS"C-JS^ItS±LSt (FALSE m^^llMia&Mtlf £L 
Loop End 

TRUE ZtJiaSSttfeBt ipo ©«!77U-A^6i8te7U-AS"CSii0iiLS±bSt 
Loop Start 

TRUE /tiWWIIfcflt IPOG)|fl$&7U-A^6$l77U-^T?«l03lL/S^b*t 
Property 

Action 

i£fflT57^>a> 

Continue 
Start Frame 

End Frame 

S££*t*379va>07U-A 

Child Button 
Blendin 

Priority 

Frame Property 

79 vaXD* U> h7 U- A#-£§-£C07TJ /tf'f Izftft Lit , 

Property 

CCl;:tiSL£7TJ/tT*{;:&^t\T77$/^ 
Layer 

Layer Weight 
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Camera Actuator 

V [^^^^P [Camera ,1 

Camera Object | i > ] 
( Height 0.00 ~*) Axis: ^^^^H] 

( Mia 0.00 ■ | Max: 0.00 •) I 

C" Damping 0.03125 ) | 

Camera Actuator 
Camera Object 

1&&fiAti£t% Game Object 0€lu 
Height 

Game Object0"*>/frfrb©;Sc* o A^tfZflMlzgSOISItJ^fcLa:? 

Axis 

^©il^tSlftCXfr Y) 

Min 

Game Object Sfflftf Sft^aft/hEAi 

Max 

Game Object £ilfi£?3 W5©£*S§JS! 
Damping 

A^*f*G)^lZiii^t3**iJ*o 0 frb 10 0i5H"C^^L^to (l^iSLM5t"^7^J^t5Hrt(MirVMax/HeightlZj:Sfc©)(C<4S 

• Camera 

• Fisheve Dome camera 
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Edit Object(#7"$/i9 hmM)79?J.T- J ?- 

Edit Object(#7"$/i>7 hM$k)79?J.X-*-~C\ *f-Lft<JrtHVT9 hffli£££H3i"e£*1\ 




Edit Object actuator 



Edit Object (tT^^i^ hiSSS) 

Edit ObjectCt^'vi? MIS) 70f aI-$-ffl^*>3>©yza- 
DynamlcsC^J^^&SI) 
Track To (it Sift) 
Replace Mesh^yva^llf ) 
End Object(I> K*?5fr{? h) 
Add Object^' vi 9 hiiiP) 



Q (MtOtfttt ) 5? (S) 



Edit Obiect: 



Rcstwe Dynamics 



Edit Objected vi9 MM) 79?2.X- 
$-- Dynamics (A¥A9) 

Dynamics (^j^^S) 

^'vi^h0^^ii0^V3>^IS^t5Dynamic Operation (^ ^^11©^) ^Za-^ttU^tc 



Set Mass(SM^lS^) 

Disable Rigid BodyflBilfta^fc&airtl:) 

Enable Rigid Body(Hl|ft;*J^£*r$]> 

Suspend Dynamics (^fl&BIS— B#if it) 
*7$/i9h©a^(ilJ£)£*Brbrf » 

Restore Dynamics (AfAltil) 

*^2o:(7ha)**(ajt)*Slib*t < i 



0- 10,000) 0 




EditObject(^$/i<?hH*)7C5 1 n 
1-5- - Track to (ilMO 

Track to(igft) 

=t0)^Vx0 himortVxO hS2DSfett3DT-r^SjtS<J:9tbSto 

Object(*7vx9 h) 

Time(B#P B 1) 

9-^ vtftVxo wftZftivizfrfrzyb-hM (mm ■. 0-2000 0 

3D(hW 

2D (X,Y) Sfeli 3D (X,Y,Z) rO>iii$£^9@;LS?o 
Up Axis(±^fS]©$fi)^Za- 

Track A)ds(l*7?9Wl) ^Za- 

Z-yyb*J*JxV r-£ll!U^T (X, Y, Z, -X. -Y. -Z)«l(T7*;i/Hi 



Do 



Up Axis (±^[S]©$4)^Za-crTrack Axis (r-^9$4) ^Za--C'ls] 1)14^1^ Ut^^, «l^bfe<fe0*tc 
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Edit ObJect(#?2h# MlSW^al- 
- Replace Mesh(^^va^M) 

Replace Mesh va^M) 

Mesh 
Gfx Button 
Phys Button 




Edit Objected vi^ hll) 7^^al- 
5- - End Object(I> pyfJyxO h) 

End Object(I> K*?*/i$ h) 




I -X: 0.00- 


Y 0.00 


•Z: 0.00 0) 




C 'X: 0.00- 


•ro.oo • 


•Z: 0.00 J 



Edit ObjectC^'viO MSlfc) 79?3.T- 
- Add Objects vi9 hii*D) 

Add Objects VxO hii*D) 

Object(#7S/i>7 h) 
Time(B#Ri]) 

htfft£S$?£#Uikl?3l*ll] (7U-AIS) c 0T'»Pg o 
Linear Velocity(fetff^Jt) 

Angular Velocity^ ill fj£) 



Details, info, download: http://amrc.altervista.org 



Page 1143 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - 3>r-n-7ff>ji31 Blender JA wiki PDF Manual conversion by Marco Ardito 

Game 79?n.T-$ 




Load bge.logic.globalDict 

.bgeconffrbbge.logic.globalDict^P- KUSt" 0 
Save bge.logic.globalDict 

.bgeconflZbge.logic.globalDict^tZ— ^L^1" 0 
Quit Game 

Restart Game 

^©7^I-5^Wt§fcBlenderplayer^U75-ht§J:?lZLit(77-fJI/^ l JP-KLSt)o 
Start Game From File 

Z<D79? al-^tf&IljTSfcBlencler playerM££tlfc;U0.blend 7>f JUS**- hLSt „ 
File 

□- K1-S.blend77-f ;i/©;U 0 



/(ey/?oardt>+tTEsc^tH-r§ctolCLrL\5.^^, Python^ Jl/e'0l7-W£erCQuit Game77faI-5^IAt§t, f-UMfkTlt 
£&<&0rr o f-5liquit.blend(File » Recover Last Session) fr6£IBT-#3frfcUft*tt/vo 
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Message 70f-n.T— 5 

Message?!??!!-*!** y-y\*lT\ Stc&i/-ym±<J)rilT-T-*%T&ZZ.£tFZ-££to 




Message actuator Options 



To 

Subject 

^t-y®ft«o tctXW' end-game" tl^tviZ-yZ&Zm-Bi. messaget>+}T"end game"£$!tHU ANDH>hP-^^^LTQuit 
Body 

^^-5/"©*X(Ctl^SctoS©l*Python0*T-t)o 
Text 

Property 

LT libge.logic.globalDict£{£l^1') „ 
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Motion Actuator 

Z0)70fj.Z-^[t^Vx0 r-£3£SMe]$5$-tt3rt 0 ®W). »i£it^ Simple J3J:tf Servo ®-^0}§tW;£tffflt:£ft 

Tt^to Simple t- h"©«!iSli^S/i!7h©#lSiS^IZ£^$tl*to 

Motion Type 

Simple Motion 
Servo Control 

Simple IMfct- r=rii^S/"i!7HiJ&^fc$I^Jsi^©^ai$-«liibfeL^to, fte©^S/i!7hSji0Sil-t5Rrffitt^0*to 
hCOilSiSStfDynamic/Rigid Body/Soft Body izlS^nStHiT^tlS Servo t-hTtt, ZMlAM&ffl&Cl&t* 

Simple Motion 



Motion Type: 



( x o oo- 


•Y0.OO ' 


zooo) 




(X:0- 


■r. o* ■ 


zo- ) 



Motion actuator for Simple Motion 
Loc 



Rot 



XJViQ htt/TJI*S»I**fclfl^ =&$^|S]lCil^1Ife"ltyV>7LSto 
*72fr(7N*/TJU*S»I**fctf£* &8l£*'t>l;:LTJt£S£(-tlIl*EL*? 0 lEIlEtttt 7.2T?a$tl*t(0.02 TMjf >o 

^ Servo Control 

Servo Control $ift#3ftiSlZli N Physics 00 Dynamic UVtO r-£ Actor (Zt2>iftStf'&0£t o 

Servo Control 

(*MI*M») 



HontatuatarNamc 



Motion Type: 

Reference Object: 

Linear Veto (xi.00 | Y0.00- | ■Z.OOO') 



(■ Max: 1.00 •'W- Mmc 
I Min:0 00 J I Mm 



Motion actuator for Servo Control 

Servo control \t%^m^(Jm^W^t^fiU^-WC^t Servo controller tt, *^Sfe(7HC#5L5**HSEU, itSLfcjISIC&SJ:? 



Reference Object 

7^?aI-50pjT^#ra»]©S^ f rLT^9^vi^r-^TH^L^-ro 0A;ttfll<E*|feif"C*o MEtSfc World 
Linear Velocity 



X, Y,Z 
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Proportional Coefficient 

Integral Coefficient 

Derivative Coefficient 
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Parent Actuator 



3 | p^nt 1 5? (g 



Scene: 

Parent Object 



Parent Actuator 
Scene 

Set Parent 

Parent Object 

Compound' 

ZW&Viti homtZWKDBmzB.lSf (&<DMfttft~C\Z compound ZftTl^t£0)fr) 
Ghost' 

m.VfoZmzmz)'yi9 h£ Ghost iZLSt 



Remove Parent 

Parent Object 
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Property(7P;tT'f)70?aI-5- 




Property(^PAT^)7^aI-5- 



ModeCt-K) 

Assign(iSffl) 

Property(7PAT-f ) Lfc*-^ r-7PAT<£, Value (fit) EftS LfefitlCLSto 
Add(jiiP) 

Value (ffi)SProperty(^P;tT'f)a)fiilCJnjf(^a)fflSAnSi:3ajf) Bool(^-U7»T"li, 0(i;fclim©M) J^tf True fcLT 
CopyPt°-) 

te©^'vi^h©^P;tT<^b^©7^5 1 aI-5-©^-t-©^PAT'f(^IIt°-L^-r o 
Toggle (tJJOIf*) 

o 1 1 , ^ut o uw&^om-gtt 0 (Ztjjrjlf o ON/OFF^ ^iZffifijrto 
Level (UAJl/) 

7^aI-5-^"7'7T^^^5.i: 1. Ir^T^'lZ&St 0 [ZUnSt 0 



Property CJpMt-T) 

Z©7^aI-'5-^Mt§5- > 7'->h^P;tT^o 



Value (fit) 



m 



Slllto HP lOO^b^SSfcLito 

--3©Collision(3'J*>"a»t>1t-$iiJPLSto fc9-oli|s]|g2Si©|5]j|xErt 0 EfcJOtZ^tMi. (ANDUVhP-^Stf-L 

T)Add Property(ii*n^P/tT'f)7^I-$-(C06^, ^MtS^PMr-r* "HP" £ft5£l/C. Va/ue fittJtt-KMdftS L*to 
(ft©9Wuafc*fclWCHP*10jtelv*t 8 -0@©t>+t-li, (ANDP>hP-^^LT)Add Property(ii^P7PAT<)7{75 : aI-5-(C^fe 

MWt$?nrtT<(% "HP" SJt^LT, Va/tyeCj^;ii50IZ^^LSto y\/-*-ff®fcm\Z&ofr&cl}\ZHP1f50i&z.£to ±PS£ 
R3Et5feaWCPiopei1y(^p;tr<f)i2>t^*R3£L, Interval C EH) hT"100ia±©fc£©£JST3J:?(;:L3:*o ^LT(ANDH>hP-^ 
*rLT) Assign Property(5iffl7P;tT'f)7{7f al-^EOft!? , ^P;tr^100IC|&A§J:gEigSL^to CtlT?HP*<100J5l±E)&oTL^ii 
t=rl2100lzl££$n£To 
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Random Actuator 

? B^^^P [pr g p !! tY___| $ (p 



c 



Property 



f 



Always True 



Random Actuator 
Seed(y-K) 

a»4flwna>ii»s^m"rrci - 1000 ©«sh) 

Distribution (5^) 

SLIk»ai7ctfeS^fl]a)^Za-r"to t7*JI*HB Boolean Constant True Sfcl 4 . False fl£iIL, r^hg WKftflS**, 



Property 



Property 



Half Life Time: 0 100 




Float Neg. Exp. 
Float Neg. Exp. 
Property 

(fi^SitffiS Float sa>7n;tT< 

Half-Life Time 

¥M(tElH: 0.00-10000.00) 



9 (Property 



5? K 



3 



Property 



Mean: 0.100 ) (■ SO: 0 000 ) 



Float Normal 
Float normal 
Property 

ffi^sitffis Float aa>^p;tT< 

Mean(¥±$)) 

IE^^^Tc7)¥^ia (I5H : -1 0000.00 b +1 0000.00) 

SD(«i) 

jE^flifflai*PfS^(tEH: 0.00 ftb +10000.00) 



Property 



Min: 0.100 



2± 



Float Uniform 



Float uniform 
Property 



Min 



filfcgr+SSS Float mtofUrtfl 



ft/JMI (in IS : -1 0000.00 frb +1 0000.00) 



Max 
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mXiUi^m-. -10000.00 frb +10000.00) 



Q [Property 



( Seed 0 

Property I ' 




Float Constant 
Float constant 
Property 



ttssras Float mayunfi 



Value 



[(MM: 0.00 fr6 +1.00) 




Random Integer Poisson 



Int Poisson 
Property 



fiS£Sr+3x5 Integer Sa^P/tr-f 
Mean(¥£j) 

i|?7V>»*CD¥«&*(iSH: 0.01 +100.00) 




Random Integer Uniform 



Int uniform 

Property 



tt«|-t«l3 Integer ^©^P/tr-f 



Min 



S'MKfBH: -1000^6+1000) 



Max 



E^fiKinH: -1000^6+1000) 




Random Integer Constant 



Int constant 
Property 



filSSraS Integer I^P/tr^ 



Value 



fiKtBH: 0.00 fr6 +1.00) 
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Random Bool Bernoulli 



Bool Bernoulli 

mmUcitmV TRUE rt)\,7££t3s TsVLUtttt&lZt 
Property 

filSSraS Boolean ^©^P/tr-f 

Chance (51$) 

true ^mzttm 




Random Bool Uniform 
Bool uniform 

50*150 ©fit^T: True False ^SltlSOSt 
Property 

filSSraS Boolean SS0)7PAf<r 




Random Bool Constant 

Bool constant 
^M^M LSI- 



Property 

I?S(tlJ!§ Boolean moyJUlVr* 
Value 

II (True gjfcli False) 
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Scene 70^3.1—5 



•EE 



Scene actuator 

Scene7^al-5li.blend77-f JK7)*©v->^^L^to tct%\f>J-L0)?,T- v^Uk ^WMf^y r-P-JH,rr< 




Scene actuator options 



Restart 

USO^-^'J^-hUSto v->F^©t^"CCDta)li l Jt->r-$n^to 
Set Scene 

Set Camera 

Add OverlayScene 

Add BackgroundScene 

Over1ayScenet&ttiZ.m&(Dy-y0)Tlzm(Dv-yZffiWl$t o 
Remove Scene 

Suspend Scene 

Resume Scene 



Details, info, download: http://amrc.altervista.org 



Page 1153 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - HVhP-^fljlgj 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Sound Actuator 




G13 



Open 



Select a sound from the list or 



Sound Actuator 



-KfrbMPW )l%M&h\ Open miT M0)^P77>( iWMhttc 
Play Mode: (M^)td 

Loop Bidirectional Stop: ^E)\)lJ,0)^:\t^O)h^± + ^M±Ltt 
Loop Bidirectional: M^kiZ^^^L^t 
Loop End: Jk^SiLIt 

Loop Stop: IE; to0gft*0&Jl/-7l?££»£-f 
Play End :ff£Lrr 

Play Stop: IE A°Jl/^0gft*©^S^^5t(^t 
Volume (it M) 

Pitch (If Pi ) 

3D Sound 
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State 79f 



























State actuator 






L o o 

T~ — ~ . i 












SEP | 








State actuator options 



Change State 

J!£0*t- r-frbft£ Lfcar- K£M LSt o 
Remove State 

Add State 

79t4JU*t- Hz s mm Lfc^T- h£il*n L*t ) o 

Set State 



Usage Notes 

State79?:Ll-9£te9fc. fflSfca^PMr^to pythonT^Sifcls] 
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Visibility 7{7?aI-5 

Visibility7^fa.I-$li^S/i0h0)S^v^^3^hP-Jl/LS1"o 




Visibility actuator 



Visible 
Occlusion 

*(7JU-Sfe>0)**!i«*l3HiWO*A*t« Physics^r^iSSTS&^tffcOtto 
Children 

Sjei&M®#$"*l®£^9#*£T 0 #®l;:*3fc»vis^^ 



ttJH?3HM>&* 

Visibility?^!-^^^®^^^^ e fcoTLOD(U^I/-^-T-fT-JI/)i:t^E(*T s li 
PSJW&Oit „ LODflfcftEft EditObje^^iil-S flreplace mesrrE- K£!T<£$lV fc€U P^fl^LODftSlsbTL^RrftttC 
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[ [ v 3 Add Game Property 



( 0.000 ) [@] 



The properties panel. 
View » Properties^fc&NrTTjAT^S^rf <, 

Add Property button 
Name field 

( GameOb j ect [ "propname" ]) 0 €Mli:£:£^fc / J N :£^fr ; l*5]IJ$:t'l£1"o 

Property type menu 

7TJ/t7M0fiiH(Mi£)o 

Value field 
Debug button 

Trty9ttfih\ZL£to Game^Za-0Show Debug Properties&^5^(Zt"3&^&30T';±SLT<£'£l\ o Show Debug 
Propertiesfc^aiilZtSfc, TrtvVttMzlT&ZtKTQynrtTlff. #J*Mh&*1UlXT4&* f&ffi* fcUTtf-A©§tfTcpl; 

$n*to^p;tf'fWs$®cL-cu5^LWfeSJi^i£:#fijT:-to 

Delete button _xj 

Ki? n©7n ; tr-r ©fitizii 1 „ 



7PAT-flClS5fI^I*0*tc 

Timor #D8HIfr6i&ftT\ Jt7"$/i(7 hli^S t 2>PS9*0> h7stf l/CU*** o fefc^.liy-ACD^T-$/S^ l J7tSa)IC^ofe^ia3&trSill 
" mer *%Mzofrl\%f 0 

Float -10000.000^61 OOOO.OOOST-O^USo ft^£Mtf&S&i#£-|c;il^:t 0 
Integer -1 0000^61 OOOOSTTOMfc. fcfcxIiSI&fflf&feif* iMfcWr«ftt^MH:«l^t. 
String T*7xh£filfcLTft5rf „ 128£:?:£TM$a.£to 

Boolean I^QUfflDl^t. WWMD^-f^&tT* =oLfrtt$tffel\J:5&fc©IIffifi]T?*o 



p^if^Tii^p;tT^^fc^p;tT-f7^ai-$^ffix.sto 

Property Sensor 

Property 12>1HZI440C«- Ktf&O^t 
Equal 

Not Equal 

7P;tT^iti:1Z>+t©ji^Sfe§^^|ziEnjl/7s^^^lU^to 
Interval 

7P;tT^jI^t>^fflMin^6Max©fflia)fGHlCfe5ii^(ZiE;tJI/7x$fgfiL*to 

^Stb^S^toMOT^PnT-f^^A^tSCtfeT-^to 
Changed 

^p;tf'fa)<il«t)ofete(ziE;tji<7.^fiLSt 0 
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Property Actuator 

Property7^aI-9lCl34O0t-Ktf'&9i:r o 
Assign 

VaIueffil©MSProp«llZ# tet „ R MtMxO WJnrtfiQMz&tet . 

Add 

Copy 

Toggle 
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Property Editing 

Logic Editor /t^£ffl!llZ3&3/t*Jl<£&oT\ P^0^P;tT'fS#fi£bfeO«iilLfeOr-§St o £L±U<D*Zn.-T'ltmmZ-Z%-?nrtT4<DM 




Property Panel 



Add Property 

-Kizifrt6^p;tT'fS*p^*to T7*ji/hii pro P "fcL^*M0) Float ^©^p;tT-fC\ ^*©^p;tT-f^trizfenii'. &3£ttWo 

Name H 

7p;tT^0£ftj£A2)l,rro Python^ Expression(iC)^67!7t^tSSgl^t3n*to Python ?tt##SO)#RS^Aftttl^f 

((GameObject [ "propname" ] ) o £ ffiOXX&bX^it I* 5jlJ$tl^t~o 

Type yza- 
Value M 

i it m.my 

SlZtt, Game ^Za-lZ&S Show Debug Properties IZ^i^£-D(fC<££Ho f /Wft&tt&ofc?P/tT'ftt*'<T\ V-A^U-f 

^s> , i^r-=a^p;tT'f=a^p;tT<iii"U'gjF$n^to ^p;tT-fW^p^n§jEcL-cu§fciijisii^i£:S2:^*t 0 

x 
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States 

af- mm) 

How States Operate 

T—HmtUtHZimOSt o H>r-P-^-IS^(^. i#^^^t^?.^T-r-^«L&|-tniS'&0^/vo a) Pv^(7)^^;i/cL, fro b)AJ° 
l*TfB£c:5l<£$^) 0 



{{{2}}} 



7^aI-50-o"(:'3D2. State 79?3.X-Wt. ^'vi^ h07f- r-t:^Hit^iS^LtOMI^UtO"C^, tz>+t-©^lz^t§^'vi^r-© 



Editing States 




State Panel Button 



7,T-Hi.Game Logic ;t^JK7)3> r-P-7-(**)5iJ^-o"C^/SU, flJIUm ^T-Nt^l/^g^t5(Zli, 7t- HmU^y^O 1 ^ 
O^to lUMZltmm'C^T.T- h»0fo, -olZt3(^"Ca^$ntto Visible 7a— Initial 7.T- hT"t (TIB#BS) 0 ^"-^f-h 



Visible Initial ©/S^cOfl^NZfrfrtVCl^to 




State Panel Visible 



Visible 7cj~ h 



Visible MUTCIS, fiJffl"U^§300)7T- r-^tlf tl, mM£ft©HMraijt£tya^-f 0 C®A*JUi, ^'yiO h©P v^^'U^"C'1.^5 
^ffl*©^T-r-(=^0^T- hr^^$ni.II>r-P-^-^^'vi^H^S2.^^)lCli^r-^-3#. Game Logic (CP>r-P-^-^^ti.i:, 
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State Panel Initial 
Initial 7.x— h 

Initial flWCfc, fi]fflT-£330a>*T- htf&lMKfer^$nTl^To f-LtfmfrtStV^tis X?Vx9 h0)§8$&l$a)*f- hfcl/C, 
^ffliJICli I (Information) 7K5>ft"fo9£To 9 l Ml>T Game >Za-0rshow Debug Properties jXZa-WJ^f 5fc» ?-Afl)*fT+, ^© 
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BGE (Blender Game Engine) iZfettSftl? 

CMHjMriHzTSiN Camera7^5 : aI-5^L^to 
Note 

t'OA^yzO hTtoW^lZtSCttfC*** „ WthmttViO r-£ilKtet*3ii£s m^VzO VW&oZtff&St (Emptyfe 

if) 



^iC^'viOr-^JIISr^-riito *1*JW7ft»RU oflC^vi^r-^l^U CtrIP -» Make Parent 

Jltff m&^&tLT, h£iHRLT> TabT'Edift- KEA9* HjSSgftUTObjectt- NZfcfcTO**- 

3fclZ» Hfe^vi^ hSiMWbT^fel^SlT-A^S^L, * Shitt£flL£tfW vi^ hSSWUSto TabTEdirt- NZA 

0, CtrlP£flU"CMake vertex parent£iittf£To 



Objects- KT'^vi^r-f StRU> {{Shortcut|ctrl|padO}^ff U^to 
TcCRtCli, ^^^illRLTSJt{{Shortcut|ctrl|padO}^^L^to 

BleixlerfM>$-;7i-*T-tta*7e:L-0^^ MttttftlTlv* 
tBf&££ft*3IZ«\ PythonTA^aJSI^ HJf57WjEL*to 

import bge 

scene = bge. logic .getCurrentScene ( ) 
cam = scene . active_camera 
# get projection matrix 
camatrix = cam.projection_matrix 

#modifying the camera projection matrix by modifying the x and y terms of the 3rd row to obtain a shift of the rendered area 
camatrix[2] [0] = 2*shiftx 
camatrix[2] [1] = 2*shitfy 
cam.projection_matrix = camatrix 

shiftxtshiftyliSl?€m<ifcU*to cfcoTt?:L-£##±IZ?"6* fc£«: , shifty£0.5lZ-i2yhLi:* o 

jw^mmb^ vwTmm.WA^mtTsW h^ff$nfea&tr-is^uT<e$^o f-hifrntotcmfsazmnt^t. wmi hiwatf^K 

• Fisheye Dome camera . 
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Camera Editing 
(**70$§ft) 




Camera Properties 



Blender Game TM&bftSA^Ii, y-L®mWVmttmz1!ia&lsmm%ft*>£t 0 RJtGSfc/ufcTB:, y-hX&mtZI&WJUlVrJft 
3h80>llMfc*fr3IWutt. U^^'J^'l^y^' Blender Game "Cfc5Ct$5t^T<€$^o WC&lfc, H&®li®fcSfcW-g[U&< 

to 



Game 



I TGame 

[ Start 




Game Panel 

Start t&y - Game Engine ^FMhlSt, 



Standalone Player 



▼ Standalone Player 
Q Fullscreen 
Resolution: Quality 





X: 640 




V 


Y. 480 





Framing: 



Letterbox ^^^ffi 














Standalone Panel 

mitO) (Standalone) f-k3W J ?-0>fii$8£WLMt%}W\'T-t e J&ttOtf-AT'M'V-li Blender &LT?*ttP*£*o 1¥« Standalone 
Player £c!'lt<£cH^ 

Fullscreen - (7Jl/77U-» 

On - DV^-yT^-L^m'ii^t o 

Resolution (Miff) 
X 



Quality (US) 

Bit Depth (t^hgEJt) 
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FPS 

Framing 

Letterbox 

Extend 

Scale 

Bar Color 

^-^it^il/v"U^e>(RGB, HSV or Hex), ttV-^^-^&oZifr&V&ZmVZt o 
Stereo(£tt*l) 



Stereo 

y-L(j)iL\*mm\tt<J)iz<fcioft%. mtwn^mmt ibtth. za)tL\tn^\t^y ^jnyy^^-vmrn^y^jy^t^oizt 

None 
Stereo 

$ffl7JHfuxAicj;o, tLmmoi-wvwmvywyyLtto ^mzttt^viyommtt tL\tW2^ ^z~w<td^ 0 

Dome 
Shading 



Singletextur GLSL 



Shading Panel 

>7-A0U>#U>?B#lC&tm5^i^I!^^ Blender Game Engine 0) 

Single Texture 

Multitexture 

GLSL 

GLSL alfcKMMiti?. Afe®fcU>*U>!7©Rjfttetf&5&bs SIZ GLSL ^9fc«t^rL«t9o 

Performance 

▼ Performance 
■ ftestrl 



Restrict Animation Updates 



Performance l\%>)\t 




Use Frame Rate 

[sy9 , jy9(D7\s-Lm^nmm'0m 3 PtWWlZ. 7L—AU- h£MLi:*„ 
Display Lists 

Restrict Animation Updates 
Display 
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' Display 



Del ig Pi Mtfti & 



L- 

Q Physics Visual i 

Display 



0 Mouse Cureo 



Game Engine 3lfrB#®^^(M7va>#'Jj9£1"o 
Debug Properties (f 7 WffltfOT )\t4 ) 

^{®mt Game Properties ;t*JI/C \\ t&yZfcl&t) „ Blender ftr?-A£3Sff*3fc££rt*iJffl"e£ £t $7U\t?\s4\>- 
Framerate and Profile 

y-A3m4MC7U-Z>U-hfc#tftim£^L£*o Blender ^T-^-^ll^tSfc#€ltl«JfflT?^t(7.$i>K7P^U'r^-IIRrtt 
Physics Visualization 

tf-/**fr*U\ ifelS^ifT-^nS^l^ll^ffiS^ffl^^USt (Blender I*3fc7£> K7n>JRDiBii*?tt***) , 
Deprecation Warnings 

Python API 0#**il&M?fc*««^Lg:*o Blender I^T^-A^W?.tc!€(^iJfflT^t r-TP>7U^^-ffi"C1i 
Mouse Cursor 

y-iAff*C7 , 57*-VJi'ft**b*t (Blender rtfc^$>r : 7P>IIRW^T?ffiz.*t)o 
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Stereo Settings 

Stereo Mode 

Eye Separation 

Stereo Modes 

Quad Buffer 

Above-Below 

Interlaced 

Anaglyph 

Side by Side 

Vinterlaced 
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zommts ^y^OT^'uyayxo^^xm F-LmiMtizmmt-c^to iikimonw-nttztcfo. k-a, mzmmti 

fe F-LivmJjftWkJj) > -?z>*V)0L. &mz'-CJ:Z hl/Cl^?,, 

aZ»£teBlender2.49j?31Jn£tl£Lfco ZftliPaul Bourke^T w ^Lt7J^;U-T^7.5 : V-7JHf l JXA^fflL. SAKSociety for Arts 
and Technology) SAT Metalab immersion research program[1J©— IfsfcUTDalai FelintolZct^"CII^$tl^Lto WMl^lft 

to 

§*0*£$T-g:i*T3fc«bU:, Blender^7il/^'J-> : E- PCLTttoTOE&t. ^fflfeftlCli. ZRVKM >r-W£o(fCBIender£jg 



Dome Camera Settings 

Dome Type 

• Fisheye Dome 

• Front-Truncated Dome 

• Rear-Truncated Dome 

• Cube Map 

• Full Spherical Panoramic 

Resolution 
Tesselation 

4^f7*JUhrt 0 Ctltt^r>aO)^#JU^'Ct(Cube MapTli&^+iAy) « 

Angle 

^ir©ft Jto l5Hli90 o ^b250 o rt (FisheyetTruncatedT'^^^t) o 

Tilt 

7k¥*ftlCfel7SA^a)Is]fe(FisheyefcTruncatedT?ffix.*t)o 
Warp Data 

Fisheye Mode 

^i?90°frb250 o ir©IEltf^Bg^ff o 

• 90°ftb180°reG)}#£, 40U>9'U>^U^to 
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Front-Truncated Dome Mode 




Rear-Truncated Dome Mode 

3ifi£tf)9&fcUfc h-AffllCrW >$tlTl^to CAFE- hTii^|gift«^>K^©T$|Jfc«J:y£^lZ^tS«J:9lZiBS$tl*to 
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Cube Map Mode 

z(D^-m*3.-^v\iyy<»y)vy$-7-*-vayiz>&7L$to 

• znii60U>^U>^L^to^y-V©IIIS(SBIender©I1^7^07^-7->htl^i;r-ro 
o 2|£g:T\±.l?U 




Spherical Panoramic 

• ±S|JfcTSP(iDefinition$5J«l±ICiS^t5fcjE«l(C&oTL^*to 




Warp Data Mesh 

*yitD.0)7*-?*j HCOt^Ttt Paul Bourke@IB» £#P.I 0 
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mode 



width height 



r.C 


X 


nO 


y 


n0 


u. 


r.O 


V 


nO 


r.l 


X 


nl 


y 


nl 


u 


r.l 


V 


nl 


r.2 


X 


nl 


y 


n2 


u 


r.2 


V 


n2 


r.3 


X 


n3 


y 


r.3 


u 


r.3 


V 


n3 



(...) 

1tTSIi^r>ilcM$n5^^-i/©a0r-t:2 = rectangular(*gfl$) ,1 = radial (fiftl^*) 2fr S tt^^i/iL(Z) Tt"5S^bf^-t2JHcSi3tLfel» 
do aOCDfftt^S'arolMfjfl (nodes) -£'?„ 



• Warp Meshf-$77-<Jb£&?£tf)(;:te % 77^ ib^figbTT+T.hlT^tiiiratS^^SOito 

• t*7 hlT^MtSt (t*7 hlfV^OO p?) o 

• r+T.hlf'f^T's ^S/ar-$77'fJKfci:z.tfmyDome.clata)§||^t (Text/Open &t\$ Alt+O) „ 

• l f-h7\s-Vj'J1iyh7yJ\Z&Wl\j£t (Window Types/Buttons Window/Scene Page F10) o 

• Warp DataflBlZ77-f JI/£ (fcfc*limyDome.data)£A2jU£t 0 

Warp Mesh(^-y£#ft$1t30ll($9*y5/a)0^ Zftte Paul Bourke's 

Warpplaver 77 r-0i7;t^-y|C^*n"CL^t (7JI/A- va> tf&grt ) „ 

tf>^JU77-fJI/ 

Spherical Mirror Dome 4x3 , Truncated Dome 4x3 , Sample Fullscreen File 4x3 , Sample Fullbuffer File 4x3 . 
Note 

l«tJ±£f#5£is/)IZ, Blender£7Jl/77'J-;/TM5&fl3l/C<££l\, 
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BGE World Panel (fully expanded) 

world Rie-ctt, t*T0)v-yizftmt%&*Mi3®}mwL%x-£s y-A*(*u:tt-j**aiiitt»A*t« ittzim&ft* 

8, tfP-rtJb&toSlftg&tttffcOSto cnb©^^IS Blender U>5f7-T"fiJfflT"#5^m©lfi^Wfeit^i2^HCfeO^ (World %tt<16 

World lft^liS/->lZ®miZl7i^r-S£tCfc^#Sto -5 compositing nodes/;- K£fiE (enq) ttt,ot:»<Q)J>ha-JI/^^ 
va>£#^ §#tf§lL<&9Sttf> J:<tefrft£T <, fefc^li, Z»(J]>l7^6a)ffili)*3*ll(iBa>Sfil)* compositing nodes ffltl 

World 

Horizon Color 

ift¥*l© RGB A^-filT-to B^^^IZfe^^btlfet^mrofe^^Jt (intensity) (Ctefrn^t 
Ambient Color 

%mtlk&vnhtl%mMMW±i*'£Ki&. : g>&0)?t ( Ambient Light . Exposure Ceng] ^ Ambient Occlusion (ena) feC3t<ggl0 0 

Mist 

Mist(»/fr-r^)T-b>9' l J>^©aft#^^?<Ml:$+i2.^"C^Sto Myst£fE5fcy>, Blender liStnt^S/"i{7H5if2IW^±lfC(7Jb 

Mist 
Falloff 
Start 
Depth 

Minimum intensity 
Game Physics 

World /t^JWZfcS Game Physics T'tt Gmae Engine fflSz-VS^iBtS^SJl^-J^^ffltSK^rofil^toSto illRLttlSl>y>lC 
So'L\"C, y-Al>2^/0)KBa2/5aU-Sa>CJ:0» Blender [£&W)tf)lZ bctor(&%m&&&<D1ti&£Utt?i/x9b)%Tl3\Z{-Z)Wifrl,£ 
to Actor £ML-Ha*ffc9IIiilHfcb, £0>!lS£@£$nfc Ipo ftH(Cj^§atJCfc*<"C^t (s$L<li Logic actors ttmicZW . 
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Physics Engine 
Bullet 

a&fciHJ6tfttfTifia). f7*JuWD*ai>2/"ypt« mmmmmumi^to mmtfcto)0)mmm.m&isfttto)\zBz. 

None 
Gravity 

JjQj&TCt o UttttCO) World 0*- HWfjr 2 "?* U. s -2) a Actor T?*3*72JxS Hi**T:gSfc*£$a>*M 
( Object Physics £^1t<££^) » 7 b-A U- K Render £z!1f <€£t,\)£»£;|0tt"C, Blender ttCOHlMtttto"CWyi(? HDT^a 

Culling Resolution 

tf^fcJUIMur occlusion culling buffer 0*£$£^£Lrf 0 tt*%tlM5M»<M&D**flW<fc0**. ttftli&7IUffi£ 
(view frustum and occlusion culling) ffllZftiS-fk^tlfe Bullet DBVTftV>fJl/hrft^3lh-£ttTl\S1"o 

Physics Steps 
Max 

Substeps 

feUH® timestep ^G)v5aU-v3>0)+j-^T^©^§^^LSto fI«lMiif*iJ£tf±tf 0£to 

FPS 

m^t(D , f-L7^-LB.o)^mmm , M[ J tto wuftieisga) timestep = i/fps iti&twu-Au-hfcii&auTi^to 

Logic Steps 

Physics Deactivation 
Linear Threshold 

rigid body IS, ^Jt^C0LtUfitJ^TlCfeO, &70ftfit£T-<Dmi®tfmMt$t?J)--7(m.WlW Jh)tt*CA.D*t (#79t4 

Angular Threshold 

Linear Threshold ©@$E)t5"C'to ifMili rad/s7?1" 0 

Time 

Obstacle Simulation 

(PS ^^DvSaU-^aV) Game Engine rPiMflMlZ^toftSySaU-va;/^ RVO( Reciprocal Velocity Obstacles) ©ttlMI^So 
I W**„ § Mli-OJJl±G> Actor W^tlfcffi^tSCfcSJgltSZfcT-t o P UI3 $&&tiim£&&ikfcO)Wlft (enq) £c!'!i<££lN 0 

Type 

None 

IW^>5aU-*/3>lit®&T\ Actor liMMEISffiA'S^^/i/. 
RVO (cells) 

Pt^^vS3.U- N >3>^ RVO method (enq) with cell sampling lz£-3<fcfl>£fe9$1"„ 
RVO (rays) 

Pt^kvSab-'>3>^' RVO method (enq) with ray sampling lz£-5<fc©(Cfe9£1"o 
Level height 

Tt*5k*6$tlfe/W!|ftlli.teSLMZj^SL*1*A; 
Visualization 
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Game Physics 

^$nt^Sl>v>lZ*ot\-CBIender(igKiW^7^-^T^(Ctt)^L^-ro M ft Xl\Z7 V*-*m&tfc fot. ^fflift^S^ 

Physics Engine 

Bullet 
None 

Gravity 

to 

Physics Steps 
Max 

Substeps 

FPS 

Logic Steps Max 

to 

Occlusion Culling 
Resolution 
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Static (n±WJzO h 

Actor 

Ghost 
Invisible 

fifcttSfc^iShtfraW (Invisible) jt&O, U^U^Stlfc^OSTo 
Radius 

^fctSScfl^tfrnaterial physicsfl)#g„ 
Anisotropic(ft;£t£) 
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No Collision 

Invisible 

Static g#B3„ 
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Dynamic 
Actor 

Static^#BS 0 
Ghost 

Statfc£ #M a 
Invisible 

Static £#gg„ 



Use Material Force Field 

SumoI>*/>T?t^^lC(i+t^- h^tlTL^/uo Blender2.24T"li^^(Z+t7|?- h$tl"Cl>*t 0 
Rotate From Normal 



No Sleeping 

Attributes 

Mass 

to MM(S^^^m^§ii$l^liM^L^i+/vo gl£g%fctlCl* dampeninq gfeoT<€$L^ %tttf&533it£±(f3iaiaja\d&£± 

ifr<€$u(ji?Stt9.8i-c-t)o 

Radius 

SflMDttJl (bound) £iS£l/fcJ§£0)I*CD#g, fe<tyFh7FhRotS^ft*to^yi{7h©MfeSfc*IS©^§$0il^^x.5fe«)l£:C 
©$dI£^;t£T 0 ^l^liBoundsr^^lZfeOs ^©f^l/KE- KliBoxrto 

Form Factor 

»li*(rigid body)^S/"i{7r-^>hP-JI/$nsS^L^-to »fI£iS<*5i:, ^S/i5htflEOTlZ«&0*to fc<CT6fca®±(;:fcH 

Anisotropic Friction 
Static£#BB 0 

Velocity 

Minimum 
Maximum 

Damping(3^s) 

Translation 



Rotation 

Lock Translation and Rotation 

Collision Bounds 

Object Tvpe £#ps„ 



Details, info, download: http://amrc.altervista.org 



Page 1176 of 1192 



Doc:2.6/Manual - BlenderWiki (10/11/2014) - Settings 



Blender JAwiki PDF Manual conversion by Marco Ardito 



Rigid Bodies 

S & Dynamic Objects ^ UT"T „ 
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Soft Body 

Settings 

Actor 

Static^#BS 0 
Ghost 

Static£#BE 0 
Invisible 

Static ^#Bg n 

Attributes 

Mass 

Dvnamic £#BS 0 
Welding 

Position Iterations 
Linear Stiffness 
Friction 
Margin 

Bending Constraints 

Shape Match 

Thresholdl^ttoLNTvi'f^f^'LSto 

Cluster Collision 

Rigid to Soft Body 

^^t|i]ft©r B 1"U'clustercollision^^"j5!]^LSto 
Soft to Soft Body 

flf£l^±0PBirclustercollision£^(ZU£t o 
Iterations 

Collision Bounds 

ObjectType^#BS 0 
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Occluder 

JliRfi < ]^JL'-v3>(occlusion=/5^<")i:lis ^VzOh(t^)\^-^-)t^^<D^VxOb^^t(GPU{Z^hU\,^oiZt^)^t}0)Ztl:to H 
^litree selection^ DT'1~ 0 

sett pr^T-to cnicoL\Tii^-c«ni-ro 

ZT^7/^^7©fiHSJSIiWorid|8:^©"Occlu Res"7K$>ra> hn-JUWSTo 

7^*JbhTH*,iBMI4ta-CWit*^jfltJtU"C128Wl2;k fife©ffllZj>fLTIiS$lZJSi:"C^^$n*to 128fcl^0)l***lZ«^<IWftlt 

M&snint©^ >f-j^yv*Mt<u<&-o<DX0)),-9-tf&®mi$\z&%£2m* zr^M'wsfFfiJL tem^zto tn&mm 
mmizmzbhZTiWjXLizuoTitto 

il!iaii^l/-$r-G)*5l*ilfcLriife*0a<&0S1*/uo B^SfeoTl^SPfl-tf^T^T „ XOh-V-ZitVJMr^mm (invisible) 
0)J:9tt«i:.*!7JU-^-Cll$nfc*»tfU>«r i J>(;*ri6<&0*to 

obj .occlusion = True 

obj . setOcclusion (True, False) #paraml=occlusion, param2=recurse in children 

tf»"i>7 hlii&1 , UtGUI±r^Jl/-5f-i:LT^^$tlTU&<Tt^t^1*/uo WWS&*sr>aCfc, statkSt^SfrS Rfcdynamic*;7$/i!7 h 
Vislbilty7WaI-$SflRCl:t>"e***: 
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lCflci*$|a.6tl^l/£: (Visible/lnvisibletOccluding/Non-occluding) 0 
793 1 il-9£te?i§£lis VisibilityfcOccI^ 
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SensorlistaticfcJ;l/'dynamic7|-^vi^r-$^*PL^t*\ XJVxO Ht&ftiltVhjo cniiNeart>tr^Radarr2>+t£|£ 

H^rci^t „ Near^'vi{7 h^Radar^'viO hi: Is] fit, 

• staticfrOghosfC-lT Q 

• T77l"JI/r-"C'invisibleT"f o 

• IEU<Ai££l£tb , -r3/c4/x ^[Z70f^T"t o 

• static^' vi^ hfcctl>'dynamic^'yiO r-£&tH L^t o 

• broadphase^JI^'J^L^to ^(M-TJi, 

o Actor option: fli^^m^nSfe^lCliActor^^ai^LTL^^g^O^to 
° property/material: iliffl$nTL^Ii^-tZ>+t^teL\XjB^$nrL^t© 0 

Broadphase74Jl/5y>Wt7*-7>;«Z)£^ 

Near*? vi9 r-^Radar^'vi^ hirttit?^, 

• l?(D£item£%tZZtbT:$St „ triangle meshrfcSt^rto 

^0ffe0,6tl/C, sensor^vi^hli/So^^^'vi^hT'to ^iKcKfrUcO, H^0M31Mlt^LtOr#Sto dynamic*? vi9 h^HlC 

• box, sphere, cylinder, cone, convex hullTli/KUj.— A0lij^$tftl£l<^1"o 

• triangle meshrtt+t-7^0flj^£Qlz£9£ttf, 7-y>^iS^tni^-7<^l^7n' l Ja-A^^i.^tT'^to 7-*/>li+t-7^ 
A7*-7>^0t>r-: 

• Sensor^yi{7HiNear^RadarJ:0t±¥<t!]^b^-ro v->?77ftiHrX<£oT:synchr 

onizations»&<, tt^m^yttftoZtlfZ^St (fe^(^nf'nSo/c^P;tT<IZj;oT7^J^U>^Lt0fei:"T#St) 

• Rlflfe^^(iv>7JI/&ft^tt(box J f'sphere)^oX<€?LN 0 

• ^broadphase7^$U>?£tefflLT<££lN(^ 

CPU£;|RL£+i/vo 
frftoTl\£>»: 

• Blender^fA'^-KT-^^TLTL^li^, ZO)^UW^iiitt 0 
"warning btCollisionDispatcher::needsCollision: static-static collision!" 

• sphere, cone, cylinderTi3ftT^7-v>liyA^#'&9£+i/vo 

Invisible 

Static^#BS 0 



Collision Bounds 

Object Type £#BS n 
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(tttt) 

fr®y-}\,%&oT'f-L£ftfc0)y : y*j\>7*-L i $> OS II&tQttTEiSfcLrr o 

Blender Game Engine Ctll**a)(f-AftMftt^ft©8lJIEtt6^-JWft0» ^-^3g%liftiil&*ijffllli££:, ^'-AHftlZftlS 

Z9Ufe^-JU€» Blender Tit Properties Window© Render H>T=lr7.r-lC&3 System ts&lf Display ^6fiJfflT"#Sto ^^©tttllHSi: 
I+;!iJffl/J-7vaX ^'-A^ft*©7b-AU- h^P Blender 00 (^"-At'iL-tf- h) A©U>^'U>^;S©pg^va>©te. ^7^^- 

Blender Game Engine U>#U>9'v;VrL.©ll>r-P-Jl/ 

Svstem/v^TA - fr'-AH^©. ^->C0U>iTll>(/ffl3>hP-Jl 

Blender Game Engine 14fi6®ff-ffiiJ 

Display/^ - fr-AHfrfrff). ttfillZ||tW36T-*CD**ffl3>hP-^ 
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System 

-JUrtfriiyWO) Render StflZ&S System 71*, ^-AF ff 1^#(J7U-Aa*^7U-Affiil©ii]PMlZ^t3Sv7>TM4^©^va>. 
Blender Game Engine £ittf)3*-» s 3t* HJCDWaft^^-ffWJ- KflDfli^yrfr?* klvsfc*^S^>«63fp**t a 



Options 




System tab at the Render Context 



Use Frame Rate(7b-Ab- r-©^ffl) 

7U-AU-h©*iJIS6LIZ||^TT-#5^?^*«)*to 7U-AU-Hi7PAT-fO-f>K^© Render 9:>'(c&2> Display T?Jt^bS f 0 7 
U-AU- HZHt 5$b651f ffili Display &:S!<£$1\, 

Display Lists (Htf—R) 

WS&lZtSfc. Blender li GPU ^UlCiiJO^"Ce>n"CL^^-r>av^ HJ©-!IS^SbSto ^hUfcT^^V^SJO^TpTtlfe 

Restrict Animation Updates (7Z^- >3>MUt©^J PS) 

tfifcllCtSk DispJay5^Tf|^?ntM=t0t GPU 07U-AU- f-tf*#<&3i:, f-lxXyVyfflb-h&mmLZt (Sffi®ffli&* 

rfc?Tfc0§isu il#*«r?|#si]tjvnfeJ:olJ:jvt"t?ct^OSt)o 
Exit Key 

to 
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Display 

JniVrrtiyW® Render Display "CIS. ^'-.k3l<T4WZ*-ya>0ft*7U-AU- K r^tfrflHt©**, fVW 



Options 




Render IZfcS Display 



Animation Frame Rate 
Debug Properties 
Framerate and Profile 

Physics visualization 
Deprecation Warnings 

to 

Mouse Cursor 

V-/ 1 *ff*c^7a-VJl*«*taiNlf**u:t*fr , finl^to 

Framing 

Blender Game Engine 0®li#a>3&iWj£ Letterbox. Extend fc£lf Scale frbS^St" 
Letterbox 

Exfend 

^fett^l^M^/S(fSCtT\a^^>h^(cy-A0fflM^^ft:€a^L*t o 
Sca/e 

Color Bar 

Letterbox J^iCIZLfefc^^aofeSJI^r^to 
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Python API 

Python API (DMtftit Python API iZSltetlTL^t,, 

• Bullet physics 

• Video Texture 
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Bullet physics Python API 

Bullet PhysicsliBlender^-Al>y>lCfcL\Tfli^^tHt|iJft^^^fittL^t 0 \>m(Dffi%fe&y*fL(Sumo)mtl,9iJ£iMB\ZO^Z 
liBlender±-Cf££~C'#£-f o 

LfrU fifLL^(cMbTli^J.- + /-'f>5-7i-^'fe0^/vo ^T^©tZ5Python^^"CiS^ti.-yc^0S-r o 

mm-. 

• UifcD^r-U-Oh t>v'fcJ:tfpoint to point(7K'— JUvaOh) 

Bullet physicsf' ; E$l.?)©^ftt^L\^^^0^tL^Lj:9o Hfe51fi$fil3c£i> 0 
Python^^U7r-©^iJ: 

import PhysicsConstraints 
print dir (PhysicsConstraints) 
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The VideoTexture module 

VideoTexturetS/IL-Jl/fc^fcs t f-L0)M?t$ 1 lZf97sf\'%&ft~C$£to T^a^VlCte^SV-TJilXofrfcO^T v tf5*7WJk 4*-V 

1"5CtT'f>5-^-7r-^bP- KTJ'^^to SblC, KlbO-f *-$/£GPUIIi£3tfrlI7<rJl/9£iiEIU blue screen, color band, gray, normal 
map££«&5ft££*JMt3Ci:fc"C-££*o videoTexturel^-v^£'f>r£P- KtS©IZFFmpeg^fflLTte0.FFmpegtfi77l?-hbT^ 
57*-7f hlivideoTexturerfct^T^TK-h^tirL^to J2lTli+t/tf- hl/CHS?*- 79 HD-SBrt o 

• AVI 

• Ogg 

• Xvid 

• Theora 

• dv1 394 camera 

• video4linux capture card (this includes many webcams) 

• videoForWindows capture card (this includes many webcams) 

• JPG 



videoTexture^S/a-JUSffi^mrC, 3S#]£T77.f VfcfcofctfT"*/!? htf&CC lilMl^-ri/vo 
?v^iS$ti?.J;9lzUSto ^nStv.pngfcAtl^^niis rUtftt^H^lcfeOSto 

1. m^feuvT^^Vo 

2. r{77.f^fV>^^}#otBlender7f l J7JI/o 

videoTexturettr{77.^\»fl)U^;i/ri!i^tS©T\ 7-Al>>">tffc:/a*3;)^fc^;tf : v$fi&fc{$*$t < > GLSL, multi -texture, custom 
shadersfef'o 

0] 

import VideoTexture 

contr = GameLogic.getCurrentController () 
ob j = contr . owner 

if not hasattr (GameLogic, 'video'): 

\ideo H m^fz^t^o[t.T^f^mm^-^ie\iizt^rzif)T-tc 

7tU7JKW# 

matID = VideoTexture. materiallD (obj , ' IMvideo.png ' ) 
VideoTexture. materiallDOlct^l^JfeM^r, CtlCWvideo .pngfcT^T^VfcUTteoTl^T'^l/fclRfiLST „ (SBIender^T 

Blender7T'J7JKDii^lot, ZQfKTV^-TOTsfrtLT&oTlttTWbmifm U^f <, 

matID = VideoTexture. materiallD (obj , 'MAVideoMat ' ) 



VideoTexture. TextureO^T.!*, IjjWf^T.fVSGPUICP- h"T3Texture#7'S/l7 hSftll/Jt, 3>7.H799te:&^G!>3l$&lOfc, *7va 
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gameObj 

materiallD 

VideoTexture. ir«terialIDOT-&$tl^^ 

texturelD 
textureObj 

S{£fflLfcUT73.?*£ftOTexture#7*2/l7h 

GameLogic. video = VideoTexture . Texture (obj , matID) 



aiU(Z^e/l5 HCft b"C GameLogic "video"JItt£f 'JO ^X^LtctsK ^CDSfil* , Textureliy-A©HtT*IC7lc^fl<J"C"fe(-tntf febfel^b 
7t.P-*JU**l47WMD»to0ri«*$n, ^B#I^GPUT^75 : Vt^£$nStoGa m eLogictS/'a-jW'vi^Hi7lc^^lZL^L^' 

Texture*?*/!? h£*#5Cfc#T:££U£tf , T^fV0V-^^ciL^T\ Ztiei-fCliHfcT:#*1*/uo VideoTextureTttffl Rr^feS^O)*^ 

VideoFFmpeg 

Image FFmpeg 
flt±H 

ImageBuf f 

CGU ^HtfVPyj-ttJ 

Image Viewport 

ImageRender 

ImageMix 

SilltSfctos GameLogic. expandPath()££oT77^U^ 

to 

movie = GameLogic. expandPath ( 1 //trailer_400p.ogg' ) 
GameLogic. video. source = VideoTexture. VideoFFmpeg (movie) 

£t*J-7*1*Ji.O HftftofcS, ^^Texture*?^ r-^sourceJlttlZfljO^-CSZt-C', V-70t^ h7^fc*l*fttftl^t . V~7^1 

Texture©V-7mOT-fcgMT-£STo ^ 

GameLogic. mySources [0] = VideoTexture .VideoFFmpeg ( 'moviel . avi ' ) 
GameLogic. mySources [1] = VideoTexture .VideoFFmpeg ( 'movie2 . avi ' ) 

GameLogic. video. source = GameLogic .mySources [movieSel] 



videoFFmpegV-7.ttA-t-©S^S3>hP-JH"SM143(j«U<O^&0*to 

range 

[start.stop] (floate). 
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repeat 

(integer). 

Utf— HUISo -ir&flJIEIi'Jtr- hLSTo 

frame rate 

(float). 

4a*rW67U-AU-K 1.0etO/h$<tSfcii<feO, *£<*3i:iI<&9a:to 

scale 

(boo/). 

True(Z-r§t^iS&Z7U^r-^'fA-7JHl" l JX^te^:L^-ro 

T(?^viz^9tfT^©i|@fciS$ii2©^i»-cfeitniiLMt*i+/uc ft^Lt^jsr^-u^nsto f ^ratM 

T'tffl^gluScalelmage () F^lij^L^to -SSL^IiSSJ^btT^Jg^fe^^^lCLTfcXCfcrto «ttlB*ffl*tl*7(r- 

flip 

(boot). 

filter 

hff^GPUlZjlSiulz^'fJI/^SJSffl Uirf o 

VideoTexture7<Jl/9#;7$/"l9 

ZZT'liscaleatt^True(ZU^Lj:9o 6tf&6gluScaleltaage () l**aCa<T» l J7JW-f^e7 5 *tl*fi|UTlV&L^6T?to tT^fflSKfit^tfc 

GameLogic. video. source. scale = True 



Play the video 

GameLogic . video . source . play ( ) 

VTXQm&ztwy^ywntix-tt&Dtthc rozf vSMifUT*DtoTS±$tistc «£ot\ s^u-Aii^niaWRTexture* 

JVxO r-©code>refresh()</code>*Vy h"5TO tHt&^tf &9Sto 

if hasattr (GameLogic, 'video'): 
GameLogic. video. refresh (True) 

e7^-^W±Uri^»*l4»refresh()l*fiFCDaj|t.*0*1*A/o refresh()0)g|»H: % T(?^M«-|rt*J&Stf*5^5frftftS 

j:or-#iHia)^j"cii, 

if GameLogic. video. source. status == 3: 
Texture. refresh O^VfKTTmeSftffitSfc, -JSGPUIZ^btlt'f *-$;tt*a>7U-ATtt*«Mb3tL V-^b|ffU<P- KStlSto C 

©^WCI*. PythonT-<^-e;^fflr^<S:5tL^IiJ#ffl3!j«a50Sto J:oTV-70refresho^V^K^¥ill-C-P¥l/aiti:L^^^t.a&O* 

to 

GameLogic. video. refresh (False) 
image = GameLogic .video. source . image 

# imageliRGBAtrCtJKB/Wt'J^J 

# . . . image£{£9 

# %.<D7i,-L<j>tdj)mmzt% 

GameLogic . video . source . refresh ( ) 

• PythonTMs&-5fctf>, GPUttt^r/Q- Fttflzj*- v£V-7frbP- h"T§: 

image = GameLogic .video. source . image 

# . . . image£{£? 

GameLogic . video . source . refresh ( ) 
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matID=VideoTexture .materiallD (gameobj , "MAmat . 001" ) 

GLSL7Ty7JI/li2?v>*JU&±©T!7;*?*£ftOZfc^ 

tex=VideoTexture . Texture (gameobj , matID, 2) 



^©r£liimageMixV-7.^i$otT J E>'7,r-U- % >a>T;'1"o imgeMixli^0TextureV- 7£i&l£LS1"o fci:*. 

(^VideoFFmpeg, ImageFFmpeg N ImageRenderfeifc 7>^setSource ( ) T"tZ^ hUTs setWeight ( ) T"^tl?'tl©$l^lft&M<fr£Ix!il! 

LrTo M^li0^b255T\ t^T©V-7,©M^a)^It^255lZfee.fe(tntfL\(t^A/o imageMixlit^T0V-^M^lCJ^i;"C^fijcU^to 
7ul^^2.1t^©V-7li, t^T^i;tKX(-#jfil\20JI^;O--U>^ Z]>V-Jl/C 
PythonOI^-fr'tH^To 
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Standalone Player 

a* >h"7P>7l/-fV-££*.G\ Blender <J)i/XfL&Wtfr&£f£ Blende Game „ Blender (DmU^mtfU^XlZbf-LZ 

EtffiT-ZZ&OlZfflZt (Sfc, mm^Mmh^niLtt) o rSave as Game Engine Runtimejliffifijfe? £fflfr£fita&/i/C 

• File » User Preferences » Addons » Game Engine » Save as Game Engine Runtime » Install Addon(7t\'5» 
(Save as Default LT Blender OiBttltCJ K*>t»iatt*aCJ:?CtT?#*1") . 

• File » Export » Save as Game Engine Runtime » (T-fU9 Jlo^aSJi/t) » Save as Game Engine Runtime (#'$!>) 

^fiEbfcy-i*©M t>^IZ»i*^fcl#^66, BfctSHIIEOlvt Licensing (enq) gfef£ft<€3U, 
^ Exporting... 

y-ASttOQi/lfa-S-E export fZtm, f-LO) runtime ^#ttt*^^U&t®fcWufffc&f-fW7hyt^oT<€$l^ 
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Licensing of Blender Games 
(Blender >f—L0)?4 t>70 

Blender IW-^V-7"V7h^i7^feSfc«), Blender Game Engine t ^>r-"7P>7U'fV-T'IB^h$n§ > 7'-A(7)MiZ>^li«^"C't 0 C 
©iB*"C-(i^CDP I gS^t,#x.6tlSfil0l^S#lfS-ro 

Blender \t GNU General Public License(GPL)0T, A-TSJ-?.- V~? Wi7fcl/CIHJj2Ftl, Efr^c#l*1"o (MI-CMi, Blender v7t 
A^0)t©^ltlzrtfiJfflT-#5JKSlr&SfEOIi, fcfefctf Blender fcfcoTfEfifcLfcfcaaWK t77^V, U>#'J>>7Lfc£flHfciSSP) S 
t^TpjT^TJ'^to W-Mt http://www.blender.ora/education-help/faq/apl-for-artists/ &nt<€cFUo 

Standalone Player License 

S^fctftu CCWU-JW* Blender 075> K7P>7b^-T'llfT£n3^-.M^^ 

3©77<JI/(mntime)£ft3&gtffc9cfc?o URSlZli Blender © .blend 77'0MJ < *9> K7P>7U-f V-©rrtajj(zM^tl*to Z<7)£:£. 
Blender Game Engine irHStf Stlffi^ij-t^rtHi/MBai Blender tf&fctl^to ^9LTr^tll : JTft^st77'rJKJ7t©7P^A©r>M^p n pj 

Distributing Games 

1) mtcOttotc Blender Game £^t>7T"-tJM£fiL£ti/vo KA/fc?(uMfc>2tf&llT-tfr? ^UCttD?$JHL^tBL.T<e 

$ivrK$$ftTc-?*tij 

2) MtFp1ffitf'&l^9£L£-ro BGE ^-70^-^12^ L£!f Blender Foundation 1f£&t%±otiZt\ttt1&\Z%\[Z< 
1MB?*. 

3) Blender Game £H?Tt3fcifc© *1-Sflv7TA£f$t,^f 0 #J*tf BPPIayer ^ Gamekit tf&Qrf %±t}T7<V\tZttZ 

4) .blend f- JU£&B*&$1±3 Game Actuator Ml** to if > »Jffl.blend 7XJMff^0, bUlLQftvlcf-kO&l 
^±mmfr&hjT!'m'ntZ> , j-L79?3.X-'?(Game Actuator) £fF9£? 0 ^lZZ0795 : aI-5^t!)t5^B#t>+t 
(Always Sensor) £#0** o CftT?IHIMIS»T?#*1"o *ftfcOJ#-3fc7>f JM4^> hTP^U'f V-©rfl.g|Sj|ifcg % GPL T" 

nrL^^-Aro^^iiiW/cJiofefSiiu^Ji/r^sirw^srLi^o .blend 77^ JUzioOTtr^RTflrettf, fcfcfeflMMM'S^f 1z:/ 

mm-.Z0)^-y[t Dalai Felinto ©7'P7lE*©F<^£StL~a^-f ) 
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Page status ( reviewing guidelines ) 

Text This sub-section needs some review & formatting... 
Proposed fixes: none 

• Android mf-hm&IH K(eng) 

• Android ffi Blender flfcfJI/KCeng) 

• GLES Blender (ObfJI/KCenq) 
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